BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Division, 
General Electric Company, Schenectady 5, New 
York. 


SPEAKER SHIM SUBSTITUTE 


I have experienced success in recentering 
voice coils of small speakers by using narrow 
strips cut from snapshot negatives as speaker 
shims. ‘he negative strips are both thin enough 
to be practical and yet have enough stiffness so 
as to be easily inserted. 

If a speaker with a gap larger than the thick- 
ness of the negative is encountered the strip 
can be made slightly wider and the springiness 
of the negative will compensate for the extra 
space. In the latter case the width of each shim 
used (usually three) should be the same. 


Raymond Burke , 
37 Covington St., Bridgewater, Mass. 


SOLDERING IRON STAND 


A handy trick is to clip a Binder Clip No. 
210, or size that fits, to the barrel of your 
soldering iron. Then the iron can be moved 
from place to place without moving the stand, 
as this clip is always on the iron and makes an 
excellent stand. ‘hese Binder Clips can be 
purchased at any stationery store in any size. 


Troy L. Williams 
» §2 Main St., Newport News, Va, 


STETHOSCOPE 


One evening shortly before closing time I 
received a rush job on a 7 in. Motorola T'V set. 
After fixing up the chassis, arcing started at 
the rate of one pop per second. The trouble 
could not be located by visual check, but by 
listening I was able to isolate it to one of 5 large 


tubular condensers. Not wanting to set up test’ 


equipment which had been shut down for the 
night, I grabbed a long plastic alignment tool 
with a plastic screwdriver type handle. [I 


— Eam this 


Ask your G-E Tube Distributor 
about the NEW G-E Advanced 


Course in Television Servicing 
_ Available Now! 


placed my ear against the handle and touched 
the other end to the body of each condenser 
one at a time. When the tip was touched against 
the faulty condenser the popping could be heard 
very clearly through the handle. 

his is a trick garage mechanics use in locat- 
ing engine noises in automobile engines with a 
screwdriver and it has turned out very useful 
in TV. service. 


Edward G. Guild 
5250 Knollwood Drive, Cleveland 29, Ohio 


JUMPING FOCUS 


In the past year, I have had two TV sets 
that operated fine for about a half hour, and 
then “jumped” slightly out of focus. The focus 
control would not correct this condition. 

I figured that since the coil was in series with 
the “B” supply, any change in the current 
would change the strength of the magnetic 
field, and thus throw it out of focus. I used all 
the usual methods of checking the circuit for 
intermittent condensers and resistors using heat 
lamps etc. I then noticed that it only happened 
when the set was in the upright position and 
operating for the above mentioned half hour. 

Frankly, [ was at my wits end and ready to 
resort to the sledge hammer, when I decided to 
use the serviceman’s “gimmick,” the rubber 
mallet. And so a tapping I went all over the 
set, and the last thing I happened to tap was 
the focus coil itself (naturally). Well Lo and 
Behold, it cleared up, and at the second tap 
it went out again. Now I’ve had several cases 
of bad focus coils shorting out to the case, but 
never like this. This one was shorting out 
between turns only after the wire heated to the 
point where it expanded and loosened enough 
to vibrate from the speaker sound. If this had 
been the only case of this kind, I wouldn’t be 
writing this letter, but since the first big head- 
ache, I’ve had another set with the same 
thing wrong. If this information can help some 
other serviceman and save him the time it 
took me to locate the fault, then this will be 
my good deed for the day. It may interest you 
to know that these were both Motorola TV 
sets Model TS-53. 


Ralph Jenkin 
10414 Sandusky Ave., Cleveland 5, Ohio 
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6BK7 

The 6BK7 is a miniature twin triode designed 
primarily for use as a cascode amplifier at 
frequencies below approximately 300 mega- 
cycles. The electrical characteristics of the 
6BK7 are similar to those of the J2AV7; how- 
ever, the 6BK7 incorporates an internal shield 
which reduces the feed-through capacitance 
between sections and thus makes the 6BK7 
especially suited for use in cascode amplifiers 
and other applications in which a minimum of 
coupling between the ‘two sections is required. 


Heater Voltage A-C or D-C 6.3. Volts 
Heater Current 0.45 Ampere 


CHARACTERISTICS AND TYPICAL OPERATION 
CLASS A; AMPLIFIER (EACH SECTION) 


Plate; Voltage ("Neu ho Bey ar, O07 fe bo) Ct uate tetra Volts 
Cathode Bias Resistor........ PANES 565 ....,Ohms 
Amplification Factor,......., Ow ny EEE eae Seacites 
Plate Resistance (Approx)... 61005. *. 4700-- 1.7) Ohms 
Transconductance.,...,..... 6100... ,8500. . . , Micromhos 
Plate (Carrent 77. esaathG i eee ia 18. , ,Milliamperes 
Grid Voltage (Approx) for 

1, 10 Microamperes,..... . OL PAA oie: CS Pa re aes Volts 


17RP4 


The 17RP4 is an electrostatic-focus and mag- 
netic-deflection, direct-view picture tube for 
television applications. It provides a 1034 by 
1414-inch picture. Features of this tube are an 
electron gun designed for zero focusing voltage 
and current and used with an external ion- 
trap magnet, a neutral-density faceplate which 
increases picture contrast and detail under high 
ambient light conditions, and a space-saving 
rectangular face shape. An external conductive 
coating serves as a filter capacitor when 
grounded. ) 
Focusing Method— Electrostatic 


Deflection Method—- Magnetic 
Deflection Angle, approximate 


Horizontal 66 Degrees 
Diagonal ‘70 Degrees 


Focusing Voltage 0 Volts 


Sec. 34.66 P.L.&R. 
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10-INCH AND 


Techni-talk 


on AM, FM, TV Servicing 


PROJECTION TYPE TO USE LARGER PICTURE TUBE 


This is the sixth of a series of articles 
on the conversion of TV receivers to use 
larger sized picture tubes. In this issue 
a General Electric Model LOC101 was 


converted to use a General Electric 


14CP4 picture tube, and an RCA pro- 


jection type receiver was converted to 
use a General Electric 20CP4 picture 
tube. apt 

The following discussion is a descrip- 
tion of the procedure followed which 
produced satisfactory results with re- 
spect to the particular model converted. 
If a conversion is attempted on a similar 
model of an earlier or later date or on 
a different model from the same manu- 
facturer, then additional adjustments 
and steps may be necessary. The 
changes which were made have not 
been approved by the manufacturer 


and may therefore invalidate Under- 
writers’ approval and the manu- 


facturer’s warranty. 


GENERAL ELECTRIC MODEL 10C101 
The General Electric Model 10C101 


shown in Fig. 1 was originally a ten 
inch TV receiver. ‘This was converted 
to use a General Electric 14CP4 picture 
tube which was the largest size that 
could be used in the original cabinet. 
The completed conversion is shown in 
Fig. 2. 

The Model 10C102 is identical except 
for the cabinet which is blond instead 
of mahogany. Models l0T1, 10T4, 
10T5 and 10T6 are table models with 
the same chassis but different knob 

lacement. 
The following parts were used in 
making the conversion. 
1—General Electric 14CP4 picture tube 
1—General Electric RLD-024 deflection 
yoke . 

1—General Electric RE'T-003 ion trap 
magnet 

1—General Electric 654 tube 

1—Nine pin miniature socket 

|—4.7 meg. | watt resistor 

1—200 mmfd. 1000 volt capacitor 

1—Fourteen inch picture tube mask 
measuring 10/4 in. x 1314 in. (Manu- 
factured by the Deitz Miracle Lens 
Co., 141 President St., Passaic, N. J.) 

List prices of the foregoing parts at 
the date of publication totaled $57.90. 


Fig. 1. General Electric ten inch Model 10C101 
before conversion. 


However, allowance should be made for 
any differences due to transportation 
costs, etc. 


CHASSIS CHANGES 


The chassis was taken out of the 
cabinet and the picture tube removed. 
The following chassis changes were then 
made: 

1. The deflection yoke was discon- 
nected and replaced with a General 
Electric RLD-024 using the old yoke 


as a wiring guide. 


2. The horizontal deflection coils: 


were connected across terminals 5 and 6 
as shown in Fig. 4. : 

3. A 200 mmfd capacitor was also 
connected across terminals 5 and 6 to 


increase the sweep width. It was not 


Fig. 2. General Electric Model 10C101 after it 


has been converted to use a fourteen inch pic- 
ture tube. 


necessary to disconnect the width con- 
trol as the width was adequate; how- 
ever, this can be disconnected if addi- 

tional width is required. | 


4. It was found on this conversion 
that the front portion of the chassis 
would not have to be removed from the 
main chassis as was necessary in pre- 
vious conversions. It was only necessary 
to cut out a triangular section on each 
side one inch down from the top as 
shown in Fig. 3A. The side pieces were 
then bent over toward the center as 
shown in Fig. 3B. A piece of rubber 
cushion was cemented to each piece to 
provide a shock mounting for the pic- 
ture tube. The bottom of the picture 
tube was four and one half inches above. 
the cabinet shelf. Ye 


5. A piece of steel strap similar to 
that used on a chimney mount was 
used to hold the picture tube in place. 
This strap was fastened to the chassis on 
each side with self tapping screws. 

6. In order to obtain sufficient height 
it was necessary to connect a 654 tube 
parallel with the output section of the 
12SN7-GT tube (VILOB) as shown in 
Fig. 5. A 4.7 megohm resistor was con- 
nected across R-296 to obtain sufficient 
height with good linearity. The 654 
filament was connected between the a-c 

lug and the picture tube filament. 
This placed the filament of the 654 in 
series with the filament of the 14CP4. 


The nine pin socket was mounted in the: 


hole already punched near the front of 
the chassis on the right side. It was 
necessary to remount the capacitor 
_ which partially covered this hole. 
7, The anode lead was lengthened 
by connecting a piece of high voltage 
insulated lead between the anode cap 
and the 470,000 ohm resistor R 400. A 
__piece of high voltage tape was used to 


cover the soldered connections. 


8. The ion trap magnet was placed 
on the neck of the picture tube and all 
electrical connections were made. | 
The receiver was then turned on and 
adjusted to obtain a linear test pattern. 
It was necessary to reposition the focus 
coil in order to obtain good focus at a 
_ point near the center of the focus control 
range. 


CABINET CHANGES 


The old mask and safety glass were 
removed from the cabinet. These were 


held in place by. four screws which were. 
accessible from the inside of the cabinet. 
~ The new fourteen inch plastic mask was 


then placed against the front panel and 
it was found to just fit vertically be- 
-. tween the brass plate and the cabinet 
top. There was about one-quarter inch 
of finished cabinet which could be seen 
at each side of the mask but this was 
not considered objectionable. A card- 
board template about one-eighth inch 
larger than the faceplate of the picture 
tube was made and positioned on the 
front panel. A scriber was used to mark 
along the edge of the template and this 
area was cut out with a key-hole saw. 
_ The. plastic picture tube mask was 
then drilled in each corner and fastened 
to the front panel with brass screws. as 
shown in Fig. 2. At this point the re- 
ceiver was reassembled and the con- 
version was complete. 


2. 


Fig. 3A. Front portion of General Electric Model 
10C101 chassis showing the area in dotted 
lines which had to be removed before mounting 
the 14CP4 picture tube. 


RCA PROJECTION RECEIVER 


An RCA projection type receiver 
which used a 5STP4 five inch “picture 
tube was next converted to use a 20CP4 
General Electric picture tube. This 
particular receiver was custom built 
into a wall as shown in Fig. 6. The 
following chassis numbers were used in 
this installation: 

KCS-24 R-F, [-F Chassis 

KRS-20 Horizontal Deflection Chas- 

sis 

KRS-21 Television Power Supply 

Chassis 

RS-123A Audio Amplifier Chassis 

These four chassis plus the RK-121A 
Radio Chassis were used in the cabinet 
model 648PTK and practically the same 
deflection circuits were used on other 
RCA projection models. Therefore, the 
same conversion information can be 
used when converting other RCA pro- 
jection models. 

This conversion was somewhat differ- 
ent than previous conversions in that the 
picture size was slightly reduced after 
being converted. The 5TP4 picture tube 
produced a projected picture 15 in. x 


20 in. The 20CP4 direct-view picture 


Bt 


Fig. 3B. The vertical side pieces were bent to 
support the bottom of the 14CP4 picture tube. 


tube produced a slightly smaller pic- 
ture as can be seen in Fig. 6. There was 
a definite improvement, however, in 


both definition and brightness. Since 


this conversion was made, service calls 
have been considerably reduced due 
primarily to the changes made in the 


focus and high voltage circuits. 
The following parts were used to. 


make this conversion: 

1—General Electric 20CP4 picture tube 

1—General Electric RE'T-003 ion trap 
magnet 

1—General Electric 6V6-GT tube 

1—Merit Type MD70F deflection yoke 
or equivalent 

1—Cavity type anode connector to fit 
20CP4 picture tube 

1—Quam QF 2 Focalizer_ , 

1— 10,000 ohm 2 watt resistor 

1—.005 mfd. 600 volt capacitor 

1—.05 mfd. 600 volt capacitor 

1—.02 mfd. 600 volt capacitor 

1—.01 mfd. 600 volt capacitor 

1—20 inch plastic mask measuring 17 in. 

x 21 in. (Manufactured and distributed 

by Hollywood Plastic Arts, 501 West 

Clympic Blvd. Los Angeles 15, Calif.) 

List prices of the foregoing parts at 
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Fig. 4. Horizontal output circuit of General Electric Model 10C101 after necessary changes were 
made to obtain adequate sweep width and HV for a 14CP4 picture tube. 
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Fig. 5. Vertical sweep generator circuit of General Electric Model 10C101 after necessary changes 
were made to obtain adequate sweep height for a 14CP4 picture tube. 


Fig. 6. RCA projection type receiver custom 
built into a wall. The original picture tube was a 
5TP4 which was replaced with a General Elec- 
tric 20CP4. 


the date of publication totaled $106.39. 
However, allowance should be made for 
any differences due to transportation 
costs, etc. 

The chassis, with the exception of the 
RS-123A audio amplifier, were removed 
together with the optical barrel which 
contained the 5T'P4 picture tube. 

The following circuit changes were 
then made: ? 

1. The deflection yoke was changed 
to a Merit Type MDF-70 using the 
original yoke as a wiring guide. 

2. Removed the third 1B3-GT tube 
(V 309), two 1.5 meg. resistors R 344 
and R 345, and two 500 mmfd LOK V 
capacitors C 329 and C 330. These 
were the components which tripled the 
high voltage as shown in Fig. 8. The 
100 K resistor R 349 was transferred 
from the filament of the third 1B3-GT 
tube (V 309) to the filament of the 


‘second 1B3-GT (V 308). The rest of the 


voltage doubler circuit was not changed. 

3. The width control L 302 was dis- 
connected and removed. 

4. The green wire which connected 
the horizontal drive control R 340 to 
terminal number 5 on the horizontal 
sweep transformer was taken out. The 
rest of the horizontal drive control was 
left intact and operated normally. 

>. A .07 mfd capacitor, made up of a 


V304 V305 
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05 mfd capacitor and a .02 mfd ca- 
pacitor, was connected across terminals 
» and 7 on the horizontal sweep trans- 
former. 

6. C 306 in the grid circuit of the 
6AC7 horizontal oscillator control tube 
was changed from .05 to .O1. 

7. The old high voltage lead was dis- 
carded and a new HV insulated wire 
thirty inches long was connected _ be- 
tween R 349 and the picture tube. A 
cavity type anode connector was used 
at the picture tube end. 

8. ‘The voltage supply for pin 10 of 
the picture tube was transferred from 


the 200V end of the 33K resistor R 358 


‘to the 300V end. 


9. The red HV lead, which ran from 
pin 6 on the picture tube socket to the 
arm of the focus control, and the 500 


-mmfd capacitor, which was also con- 


nected to the arm of the focus control, 
were removed. The 15 meg. focus con- 
trol can be removed, but in such case a 
fixed 15 meg. resistor must be sub- 
stituted. The only advantage in remoy- 
ing the focus control is to eliminate the 
possibility of accidentally touching ter- 
minals above the chassis which may 
carry about 5000 volts. 

10. The 6K6-GT vertical output 
tube was changed to a 6V6-GT. This 
provided adequate height with good 
vertical linearity. ) 

ll. Connected a 10,000 ohm 2 watt 
resistor across the 33 000 ohm resistor 


(R162) which is between one end of the 


“Sy Pe: 
Saag” 


~ 


brightness control and ground. This in- 
creased the brightness level. : 

12. The 20CP4 picture tube was 
mounted on a piece of half inch ply- 
wood. 'T'wo pieces of 2 in. x 4 in. were 
cut out to hold the front of the picture 
tube, and pieces of sponge rubber were 
cemented to each top area to provide 
a shock mounting. The two side pieces 
which were used to support the de- 
flection yoke were used to mount the 
Focalizer. A small piece of steel strap 
was used to hold the deflection yoke in 
place, and a longer piece was used to 
secure the picture tube. These can be 
seen in Fig. 7. 

After the picture tube was mounted 
and the necessary adjustments made to 
obtain a linear test pattern, the set 
was installed. Since this was a wall 
installation it was only necessary to 
mount the 20 inch mask in back of the 
wooden frame as shown in Fig. 6. 

While these circuit modifications have 
been carefully tested, the General Elec- 
tric Company can, of course, assume no 
responsibility for the application of these 
suggestions to the conversion of any 
particular receiver. General Electric 
offers this article as a suggestion of one 
possible way of making the conversion, 
but it does not represent that this is 
the only way or the best way of accom- 
plishing the conversion. : 

In the next issue conversion informa- 
tion on two more television receivers 
will be included. 


Fig. 7. General Electric 20CP4 picture tube mounted and assembled with other chassis before 


installing in wall as shown in Fig. 6. 
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Fig. 8. Horizontal sweep circuit used in KRS-20 horizontal deflection chassis. 
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BENCH NOTES 


Contributions to this column are solicited. For 


each question, short cut or chronic-trouble note © 


selected for publication, you will receive $10.00 
worth of electronic tubes, In the event of dupli- 
cate or similar items, selection will be made by 


[xhe Galior nd his decision will be final. The 


Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 


_ tions to The Editor, Techni-talk, Tube Division, 


General Electric Company, Schenectady 5, New 
York. 


REPAIRING PLASTIC ESCUTCHEON DOORS 
Escutcheon doors on table models such as 


Admiral 16R12 are easily damaged and usually 
break off at the hinge. The hinge studs are only 
a quarter of an inch long and are located on each 
side of the door. These studs are the thickness 
of an average nail. I replaced many of these 
broken plastic studs with metal ones at a very 
low cost. After selecting a proper nail or rod of 

f a piece one half 
inch in length with a pair of cutters. I then heated 


- this nail or rod with a soldering iron and pressed 


it into the door to replace the broken stud. This 


melts into the plastic door very quickly, and 
when assembled the door is as good as new. 


John P. Ferencz 
16 May St. 


Ansonia, Conn. — 


FIXING SCUFFED OR MARRED FINISHES 


When panels, which have a smooth or wrinkle 
finish are scratched, obtain a wax crayon (the 
color of the finish to be repaired) and apply by 
rubbing with a circular motion over the scratch. 


_ Then take a cloth and dip it in linseed oil (I 


find that the pure grade does a better job than 


_ the cheaper grades on the market) and apply 


sparingly over the crayon. If a wrinkle finish is 
very badly chipped, do not use the above method, 
but take a hard brush and brush on a thin coat 
of a matching lacquer. If the coating is thin 
enough, it will retain the wrinkle finish. This 
method can also be used to “build-up” a thin 
coat of wrinkle finish that has worn down. 
| Jeffrey Lowenthal 
697 W. Buena Avenue 
Chicago 13, Illinois 
Apartment 1 


SAVES TIME! 


SAVES WORK! 


mm 
JUMPER CORD 
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This new timesaver for the Service Man 


, is a real help when making service calls 
“in the customer’s home. It’s simple to 


use—just remove the back from the set, 


SERVICE HINTS 
1. On RCA Type 630 chassis, if you experience 


interference on channel 13 which appears as FM, 
retune primary of 3rd sound J.F. transformer 
and it will clear up. It seems, that unless this 
stage is properly tuned, it radiates a signal which 
is picked up by the head-end. This has been 
very noticeable on a number of sets using 21.25 
me sound I.F. This only appeared on chan- 
nel t5. | 
2. Receivers using RCA Syncrolock (Horizontal 
A.F.C.), may be unstable during the warm up 
period and require retuning of the secondary of 
the horizontal sync. discriminator transformer. 
This can usually be corrected by replacing the 
39K and 27K 1-watt resistors connected to plate 
of the 6AC7 horizontal control tube. Although 
these resistors measure O.K. hot or cold, they 
apparently change resistance under load. 

Melvin C. Roppelt 

1419 Kenhill Ave. 

Baltimore 13, Md. 


HANGER FOR RECORD CHANGERS 


Instead of using some form of bench stand for 
record player repair, | have purchased some light 
chain and four small hooks from the local hard- 
ware store and divided the chain into four equal 
lengths. To the end of each length of chain I 
attached one hook. I then mounted two fairly 
large screw eyes in the ceiling four feet apart. 
To each screw eye I attached two chains so the 
ends with the S hooks attached hang downward. 


Now, when a record changer is under repair it . 


hangs from the ceiling suspended from each 
corner by a hook. The length of the chains will 


be determined by the amount of height desired | 


to make underneath viewing of the changer con- 
venient. 

I believe this system to be better than any 
stand since it can be hung at least three feet 
above the bench without sway or light obstruc- 
tions. 

Robert W. Dambach 

Nelson’s TV and Radio Service 
44 West Main St. 

Fredonia, N. Y. 
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and use the cord as a “jumper” between 
the two parts of the interlock. | 
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phase! 


6AF4 
The 6AF4 is a miniature medium-mu triode 


designed for use as the local oscillator in tele- 
vision receivers which operate in the ultra-high- 


frequency region. Features of the tube include 


close spacing of the elements to reduce electron 


transit time and double connections to the plate | 


and grid to reduce internal lead inductance. 


AVERAGE CHARACTERISTICS 
late Voltage) (5). lt en cae rae 80 Volts 


Cathode Bias Resistor. e0<, 2, os, 2S ea ee 150 Ohms 
Ainplification: Factor. "0 11.204 3 4 calle he oa ae 5 
Plate ‘Resistance . 03.320. Se oe 2270 Ohms 
iransconductahce, 7642 .,7hee iegee 6600 Micromhos 
Plate Current.) oc fie 2 Pu hee ee 16 Milliamperes 


17VP4 


The 17VP4 is an electrostatic-focus and mag- 
netic-deflection, direct-view picture tube for 
television applications. It provides a 1034 by 
14”-inch picture. Features of this tube are an 
electron gun designed for zero focusing voltage 
and current and used with an external ion-trap 
magnet, a neutral-density face plate which in- 
creases picture contrast and detail under high 
ambient light conditions. The space-saving rec- 
tangular faceplate has a cylindrical front surface 
which materially reduces reflections. | 


Focusing Method—Electrostatic 

Deflection Method—Magnetic 

Deflection Angle, approximate 
Horizont 


TELEVISION CORP. 
Newark, N. J. 


I Rr ce RR SR ET ENR Tm 


- aes 
. 
. ; € 
Me £2 : 

iii i eerie An pe tl ag lt NS PC RENE ALLE T AS = 


ee 


Nf a 


OCTOBER—NOVEMBER 1951 


Vol. 3, No. 5 


CONVERSIONS— 


COMPLETE INDEX PLUS PROJECTION MODEL 910 AND 630TS _ 


This is the seventh of a series of articles on 
the conversion of TV receivers to use larger 
sized picture tubes. In this issue a General 
Electric 910 model was converted from a 5 inch 


' STP4 projection type picture tube to a 24AP4 
_ direct view type. An RCA 10 inch model 630TS 


was also converted to use a General Electric 
14CP4 picture tube in the original cabinet. 

The following discussion is a description of 
the procedure followed which produced satis- 
factory results with respect to the particular 
model converted. If a conversion is attempted 
on a similar model of an earlier or later date or 
on a different model from the same manufacturer, 
then additional adjustments and steps may be 
necessary. The changes which were made have 
not been approved by the manufacturer and may 
therefore invalidate Underwriters’ approval and 
the manufacturer’s warranty. 


GENERAL ELECTRIC MODEL 910 
The General Electric Model 910 was a projec- 
tion type receiver designed for a custom installa- 
tion. This model has a receiver chassis and a 
power unit chassis. The model 901 receiver used 
these same chassis plus a record changer and 
these units were assembled in a cabinet. This 
model was very easy to convert to a direct view 
picture tube which resulted in a definite im- 
provement in both definition and brightness. 
The following parts were used to make this 
conversion:. 
1—General Electric 24AP4 picture tube 
1—General Electric RET-003 ion trap magnet 
1—General Electric RLD-025 deflection yoke 
1—-General Electric 6BL7-GT tube 
-1—470K 2 watt resistor 
1—1000 mmfd 1600 v. capacitor 
1—Quam QF2 Focalizer 
1— 24-inch plastic mask measuring 20% inches 
by 25 inches. (Manufactured and distrib- 
uted by Hollywood Plastic Arts, 501 West 
Olympic Blvd., Los Angeles, 15 California.) 
1—Plastic sleeve and rim for metal cone of 
24AP4. | 
List prices of the foregoing parts at the date of 
publication totaled $150.30. However, allowance 
should be made for any differences due to trans- 
portation costs, etc. 
The receiver chassis and the power unit were 


_ both removed together with the optical system 


and viewing screen. 

The following changes were then made. 

1. The leads from pins No. 5 and No. 6 on 
P14 shown in Figure 1 were disconnected 
to facilitate the removal of the original 
yoke. , 
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Ds The General Electric RLD-025 deflection 


yoke was then wired up as follows: 
1. Pin 5 on P14 to lug No. 6 on yoke. 
2. Pin 6 on P14 to lug No. 4 on yoke. 


3. P6 on the power supply chassis to lug» 


No. 1 on yoke. 
4. P7 on the power supply chassis to lug 
No. 3 on yoke. 


3. The anode requirements of the 24AP4 is 


between 13 and 16 Kv while the 5TP4 is 
operated at about 27 Ky. The lower voltage 
can be tapped off at either the filament of 
V208 or V209 as shown in Figure 2. It was 
found that the voltage was a little too low 
on V208 so a 470K 2 watt resistor was 
placed between pin 7 of V209 and the top 


of R245. The anode voltage, which was 
about 15 Kv, was taken off at this point. 


V210, C213, R227, 228, 229 and 230 were 
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Figure 1. Wiring diagram of P14 and picture 
tube assembly showing original connections 
used in General Electric Model 910 projection 
type receiver. 


removed. The original HV lead could be 
used. However, a lighter piece of cable was 
used for this installation. 

4, The connection between pin 7 of V207 and 
R231 was also removed and taped. This was 


the point where the focus voltage was 
originally taken off. The cable and connec- 
tions in the focus voltage supply circuit 
were left in although they could have been 
removed. 

5. The picture tube deflection yoke and PM 
focus coil were mounted on a piece of 5@-in. 
plywood as shown in Figure 3. 

6. A 1000 mmfd 1600V capacitor was con- 
nected across the horizontal coils to in- 
crease the width. The horizontal size lin- 
earity and the excitation controls were also 
adjusted for the best width and linearity. 

7. The height was increased with good lin- 
earity by replacing the 6SN7-GT (VI 
Vert. sweep generator) with a 6BL7-GT. 

8. The plastic mask shown in Figure 4 was 
installed in place of the viewing screen and 
the 24AP4 picture tube and mounting 
assembly were centered and placed in back 
of the mask. This completed the conver- 
sion. 


RCA MODEL 630TS 
The next receiver converted was an RCA 10- 
inch model 630TS shown before conversion in 
Figure 5. This same receiver is shown in Figure 
6 after it was converted to use a General Electric 
14CP4 picture tube. The circuit used in this 
model has also been used in a number of other 
receivers. The Crosley Model 307TA and the 
Fada Model 799 both use practically the same 
chassis in cabinets that are very similar in 
appearance. 
The following parts were used to make this 
conversion: 
1—General Electric 14CP4 picture tube. 
1—General Electric RET-003 ion trap magnet. 
1—Stancor DY-7, Merit MDF-70 deflection 
yoke or equivalent. 
1—14-inch plastic mask shown at the bottom 
of Figure 7. This mask was designed for use 


on the type cabinet shown in Figure 5. The 


mask shown at the top of Figure 7 was de- 
signed for use on cabinets similar in ap- 
pearance but with a flat top instead of 
curved. Both types of masks are manufac- 
‘tured by the Deitz Miracle Lens Company, 
141 President Street, Passaic, New Jersey. 

1—4000 ohm 10 watt resistor. 

1—.05 mfd 600 volt capacitor. 

6—%4-in. spacers to raise deflection yoke and 
focus coil mounting brackets. These can 
be cut from a piece of %@-in: or /%-in. 
aluminum tubing similar to that used on 
the ordinary FM or TY antenna. 

List prices of the foregoing parts at date of 

publication totaled $54.70. However, allowance 
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6 214 R231 R232 
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Figure 2. Original wiring used in HV rectifier 
section of General Electric Model 910 receiver. 


should be made for any differences due to trans- 
portation costs, etc. 


CHASSIS CHANGES 


The center section of the cabinet top was re- 
moved by loosening the two screws at the rear 
top of the cabinet. The two flat head wood 
screws which held the front in place were also 
removed. It was then possible to lift out the 
safety glass and front panel. These steps were 
necessary because the picture tube had to be 
removed from the front before the chassis could 
be taken out of the cabinet. The following circuit 
changes were then made: 

1. The original deflection yoke was replaced 
with a Merit MDF-70. The rubber bumpers 
around the front of the yoke frame were 
then removed. This allowed the yoke to fit 
close to the bell of the 14CP4 picture tube. 

2. R207 and R208 in Figure 8 were removed 
and replaced with a 4000 ohm 10 watt 
resistor. 

3. C180, in the 6BG6-G screen circuit, was 
removed. 

4. R209 was disconnected and removed. This 
is the resistor across the 5V4G damper 
tube. 

5. R210, in the horizontal drive circuit, was 
shorted out and the drive control adjusted 
for maximum width with good linearity. 

6. A .05 mfd capacitor was connected across 
the width control. This increased the width. 

7. Another .05 mfd capacitor was connected 
across C186 in the horizontal linearity 
control circuit to make the total capacity 
.l mfd. 

8. The two screws which held the yoke 
mounting bracket to the chassis and the 
four screws which held the focus coil 
assembly to the chassis were removed. 
34-in. spacers and 1%-in.  self-tapping 
screws were used to remount both assem- 
blies %4-in. higher than their original 
position. 

9. The speaker mounting bracket was moved 
to the left %4-in. The top screw in the 
vertical oscillator transformer was re- 
moved, which allowed the transformer to 
be tipped toward the left side of the chassis. 
These changes were necessary to obtain 
adequate space for the 14-in. picture tube. 


v209. — V210 
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10. The original electro-magnetic double mag: 
net ion trap couldn’t be used. It was not 
removed from the circuit, however, but 
was taped to the side of the focus coil 
bracket. A new General Electric RET-003 
single magnet ion trap was placed on the 
14-in. picture tube ands adjusted for 
maximum brightness. 

In the receiver converted, it was not necessary 
to replace the horizontal sweep output trans- 
former due to the changes which were made in 
the horizontal output circuit and the reactor 
scanning circuit. If difficulty is experienced in 
obtaining sufficient width, it may be necessary 
to replace the horizontal sweep transformers 
with a Stancor A-8129 or equivalent. 


CABINET CHANGES 

The cabinet work on this model was quite 
simple due to the custom fit mask which takes 
the place of the entire center portion. A template 
about jy¢-in. larger than the faceplate of the 
picture tube was centered horizontally and placed 

+3-in. above the slotted baseboard of the cabinet. 
This area was marked off with a scriber and cut 
out with a keyhole saw. The underside of the 
2-in. wide board across the top inside the cabinet 
was sanded down to about one-half the thickness 
to accommodate the bell of the new picture tube. 
A No. 50 Edwards sander attachment in a /4-in. 
electric drill was used for the operation. 

The bottom of the plastic mask was then placed 
in the slot on the baseboard. It was necessary to 
drill two holes in the top of the plastic mask in 
opposite corners. Two 134-in. oval head screws 
with cup washers were used to hold the mask 
securely in place. If these screws cannot be ob- 
tained in either blue or black, the head and cup 
washer can be covered with a little black paint 
to match the picture tube mask. 

While these circuit modifications have been 
carefully tested, the General Electric Company 
can, of course, assume no responsibility for the 
application of these suggestions to the conversion 
of any particular receiver. General Electric offers 
this article as a suggestion of one possible way 
of making the conversion, but it does not repre- 
sent that this is the only way or the best way of 
accomplishing the conversion. 

In the next issue conversion information on 
two more television receivers will be included. 


Figure 4. Twenty-four inch plastic 
mask used to replace viewing screen on 
General Electric Model 910 receiver. 


Figure 3. General Electric Model 910 receiver converted to use a 24AP4 picture tube. 


Figure 5. RCA ten inch Model 630TS TV receiver before conversion. 


Figure 6. The same receiver shown in Figure 5 after being 
converted to use a General Electric 14CP4 picture tube. 


Figure 7. Two plastic masks specially designed 
for use on 630 type cabinets. The mask on the 
top is used on flat top cabinets and the one on 
the bottom on. cabinets with a curved top as 
shown in Figure 5. 
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Figure 8. Horizontal output and HV section of RCA 630TS showing changes made to use a General Electric 14CP4 picture tube. 


This decal 
the place to go for service—the 
local source for G-E tubes and the 
facilities to install them. 


BENCH NOTES 


Contributions to this column are solicited. For 
each question, short cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. Send 
contributions to The Editor, Techni-talk, Tube 
Repartment, General Electric Company, Schee 
nectady 5, New York. 


PICTURE FADE-OUT 


I have had two calls in the past three months 
on Dumont Models RA-112 and RA-113, with 


exactly the same trouble. When the receiver . 


is turned on and allowed to warm up, a picture 
appears momentarily on the screen but without 
horizontal synchronization and then gradually 
fades away. 

If the 6W4-GT is removed a picture reappears 
and remains on the screen but the horizontal 
will not hold and a bright vertical line appears 
on the left-hand side. After thoroughly checking 
the chassis I found a shorted .02 mfd horizontal 
sweep coupling capacitor connected from terminal 
number 5 on the 4th winding of the flyback 
transformer. This capacitor is shown in the box 
on the drawing. 


YOne€ 


In both cases the defective capacitor had a 400 
volt rating and according to Sam’s Photofact 
Folder this capacitor should have a 600 volt 
rating. A new .02 mfd 600 volt capacitor restored 
the receiver to normal operation. 


Vincent Cama 
540 East 22nd Street 
Brooklyn 26, N. Y. 
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BARKHAUSEN ELIMINATION 
Emerson Models No. 629, 651, and 658 may 


produce Barkhausen oscillation which shows up 
as a vertical line usually appearing on the left 
side of the picture tube. 

If this line cannot be eliminated by the usual 
methods, I have found the following to do the 
trick. : 

The above models have a built-in antenna, 
and due to coupling the above effect is created 
and has been eliminated by grounding the open 
ends of the lead-in of the built-in antenna to 


the chassis. 
L. Weinreb 
151-09 34th Avenue 
Flushing, New York 


EMERSON SERVICE HINTS 


In regards to the Emerson Model 662B and 
663B television receivers, there is usually the 
complaint of almost total loss of sound, plus loss 
of focus, and usually no video information. In 
every case this is due to a shorted .01 mfd 
coupling condenser C-23 between the 6T8 and 
6V6 tubes in the audio amplifier. 

In the Emerson Model 650, 654D, and 655B 
television receivers, poor focus can usually be 
traced to the 1500 ohm resistor R-35 which has 
increased in value. This resistor is between the 
focus coil lead and the field coil. 


Harry C. Keller 
1521 E. ih: Court 
Hialeah, Florida 


MINIATURE PIN NOISE 


When miniature tubes, such as 1R5-1T4, etc., 
are making noisy contacts within the socket, | 


have found that by taking a pair ot long nose pliers, 


which have serrated jaws, and rotating the jaws 
the long way on each tube pin, that 957% of the 
time all symptoms of noise due to pin contact 
immediately disappear. I have been using this 
kink for over a year and it has saved me many a 
headache. 

Even though the pins are hardened steel, by 
using slight pressure on the pliers, the pins 
seem to become slightly ridged. 

Fred W. Rioette 

Fred’s Radio Sales and Service 
608 Delaware Street 

Syracuse 4, New York 
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| What 


6BK5 


The 6BK5 is a miniature beampower pentode 
designed primarily for use in the power output 
stage of television and radio receivers in which 
only small driving voltages are available. Fea- 
tures of the tube include extremely high power 


sensitivity, high transconductance, and high ~ 


plate efficiency. The 6BK5 can also be used to 


advantage as a video amplifier. 
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6BX7-GT 


The Type 6BX7-GT is a high perveance double 
triode designed for use as a vertical deflection 
amplifier and oscillator in television receivers. 
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CONVERSIONS — 


GENERAL ELECTRIC MODEL 815 TO 20-INCH 
AND MOTOROLA VF-102 TO 14-INCH PICTURE TUBES 


This is the seventh of a series of articles on 
converting TV receivers to use larger picture 
tubes. In this issue a General Electric Model 815 
was converted from a sixteen-inch round to a 
twenty-inch rectangular picture tube, and a 
Motorola ten-inch FM-AM phono combination 
was converted to use a General Electric 14CP4 
picture tube. 

The following discussion is a description of 
the procedure followed which produced satis- 
factory results with respect to the particular 
model converted. If a conversion is attempted 
on a similar model of an earlier or later date or 


on a different model from the same manufac- 


turer, then additional adjustments and _ steps 
may be necessary. The changes which were made 
have not been approved by the manufacturer 
and may therefore invalidate Underwriters’ ap- 
proval and the manufacturer’s warranty. 


GENERAL ELECTRIC MODEL 815 
The General Electric Model 815 shown in 


Fig. 1 was originally a sixteen-inch TV receiver 
with a relatively small viewing area due to the 
straight sides of the mask. This receiver was 
converted to use a 20-inch picture tube as 
shown in Fig. 2. This model was very easy to 
convert, and in view of the large size cabinet 
and well designed chassis a conversion should 
be recommended whenever possible. 
The following parts were used in making the 
conversion: 
1—General Electric 20CP4 picture tube 
1—RTO-085 General Electric horizontal sweep 
output transformer* 

1—RLD-024 General Electric deflection yoke* 

1—RET-003 ion trap magnet 

1—Cavity type anode connector 

1—20K ohm 1 watt resistor 

1—6200 ohm i watt resistor 

1—800K ohm 1 watt resistor 

1—.001 mfd 600 volt capacitor 

1—.1 mfd 600 volt capacitor 

4——Casters to mount on bottom of matching 
table } 

1—6SN7-GT General Electric tube | 

1—Twenty-inch plastic picture tube mask 
measuring 17 in. by 21 in. (Manufactured by 
Hollywood Plastic Arts, 501 West Olympic 
Blvd., Los Angeles 15, California.) 

*These two items may or may not require 
replacement. Both items have been included in 
the total price. 

List prices of the foregoing parts at the date 
of publication totaled $98.15. However, allow- 


ance should be made for any differences due to 
transportation costs, etc. 


CHASSIS CHANGES 


The chassis picture tube and deflection yoke 
assembly were removed from the cabinet and 
the following circuit changes were made: 


1. Inthe receiver converted it was not necessary 
to change the deflection yoke although this 
yoke was designed for the 16AP4 picture tube 


on AM, FM, TV Servicing 


Fig. 1. General Electric sixteen-inch Mode! 815 
before conversion. 


which had a 53° deflection angle. It may be 
necessary to replace the yoke with a General 
Electric RLD-024 if any difficulty is ex- 


perienced with neck shadow. 


2. It was necessary to change the horizontal 
sweep transformer since the original trans- 
former developed a noticeable ‘“‘whistle”’ 
after the changes and adjustments were 
made to sweep the 20CP4 tube. A noticeable 
improvement in horizontal linearity also 
resulted from this change. 


3. L-23 which was originally connected across 
the damper tube parallel with the width con- 
trol to reduce the width, was disconnected. 

4. The original HV connector was removed and 
replaced with a cavity type anode connector. 


5. The vertical syne circuit was improved by 


R33 


220K 
VIOB +225V —— 
Y,6SN7-GT 
CLIPPER 


R28 
IMEG. 


Fig. 2. General Electric Model 815 after it had 
been converted to use atwenty-inch picture tube. 
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changing R29 from 15K to 20K and C31 ae 
.006 to .0O1 mfd. These changes are shown in 
Fig.3. . i 

6. The 6J5 vertical oscillator tube was removed 
and replaced with a 6SN7-GT tube. One sec- 
tion of the new 6SN7-GT tube was used as a 
vertical oscillator, and the other half was 
connected in parallel with the vertical out- 
put tube V12 as shown in Fig. 3. 

7. R38 was removed and replaced with a 6200- 
ohm resistor and a .l mfd capacitor con- 
nected in parallel. 

8. R37 was replaced with a 800K okm resistor 
as shown in Fig. 3. 

9. C120 was removed from its original position 
and remounted below the chassis so that it 
did not interfere with the relocated speaker. 
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Fig. 3. Vertical oscillator and output circuits used in General Electric Model 815. The encircled 
numbers indicate a change which is explained in the text following that same number. 


CABINET CHANGES 
The following cabinet changes were then 
made: 


1. The following were removed: 
a. Both speakers with mounting boards 


b. Wooden cross bars which held picture 
tube in place 


c. Both lucite insulating supports for lOAP4 
picture tube 


d. Original picture tube mask, safety glass 
and ornamental brass bar which sup- 
ported the safety glass. 


2. A template the size of the faceplate of the 
20CP4 was cut out and placed over the front 
of the cabinet. This was centered horizon- 
tally but was about % in. above center ver- 
tically. This placement was necessary in 


order to have the distance from the top and: 


each side of cabinet to the edge of the mask 
equal. The cabinet was marked off with a 
scriber and cutout with a keyhole saw. 


3. A hole was drilled in each corner of the new 
picture tube mask, and the mask was then 
fastened to the cabinet with oval head wood 
screws as shown in Fig. 2. 


4. The wooden block which held the deflection 
yoke assembly was moved 174 in. closer to 
the front of the cabinet. 


5. The wooden cross bars used to hold the pic- 
ture tube in place were remounted as shown 
in Fig. 4. : 

6. It was also necessary to remount both speak- 

ers in a slightly different position as can be 

seen in Fig. 4. 


7. The chassis was then placed in the cabinet, 
and the necessary adjustments were made 
to obtain a linear test pattern. 


8. Four casters were attached to the bottom of 
the table. This was not necessary but in 
view of the weight of the complete unit, 
the addition of casters made it much easier 
to move and service. 


MOTOROLA MODEL VF-102 
The next receiver converted was a ten-inch 


Motorola Model VF-102 FM-AM phonograph 
combination. This was converted to use a 
General Electric 14CP4 picture tube which was 
the largest size that could be used without major 
cabinet changes. The completed conversion is 
shown in Fig. 5. Practically the same chassis 
was also used in Models VKI101, VKI10I1M, 
VF102A and VF102C and therefore, the same 
circuit changes should work on these models. 

The following parts were required to make this 
conversion: 


1—General Electric RLF-038 focus coil 
1—General Electric 14CP4 picture tube 
1—General Electric 6W6-GT tube. 
1—General Electric RET-003 ion trap magnet 


l—General Electric RLD-019 or RLD-014 width. 


control 
1—Stancor DY-7 deflection yoke or equivalent 


1—Stancor A-8129 horizontal sweep transformer 
or equivalent 


1—20KV 500 mmfd capacitor 
1—2 megohm }% watt resistor 
1—250 ohm 1 watt resistor 


1—14-inch plastic mask. The mask used was a 
No. 145G manufactured by the Deity Miracle 
Lens Co., 141 President St., Passaic, New 
Jersey. 


List prices of the foregoing parts at date of 
publication totaled $75.92. However, allowance 
should be made for any differences due to trans- 
portation costs, etc. 


CHASSIS CHANGES 


The chassis was removed from the cabinet and 
the following changes were made: 


1. The lLOBP4 picture tube together with the 
front support ring and tension springs were 
removed. The support ring was cut and re- 
formed to fit the 14CP4 picture tube, and 
the tension springs were shortened as can be 
seen in Fig. 6. 


2. The original deflection yoke was replaced 
with a Stancor DY-7. There was sufficient 
adjustment in the mounting brackets so that 


repositioning of the assembly was not neces- 


sary. 


3. The high voltage compartment shield was 
removed, and the original horizontal sweep 
transformer was replaced with a Stancor 
A-8129 and wired as shown in Fig. 7. Before 
installing the new transformer, the horizontal 
linearity coil and bracket were removed 
from its position on the front apron of the 
chassis and remounted on the side using 
one of the shield mounting holes. The adjust- 
ing screw should not extend below the bot- 
tom of the chassis. 


4. The 7.5K ohm damping resistor, R-108, 
which was mounted vertically next to the 
5V4-G damper tube, was removed since this 
was not needed. J 


dD. The horizontal centering control, C-133, 
by-pass capacitor was removed from the top 
of the chassis and remounted in the same 
hole beneath the chassis. The wires to this 
capacitor were fed through the grommeted 


hole. 


6. The width coil was removed and replaced 
with a General Electric RLD-019. The square 
hole was drilled out to accommodate the 
round mounting of the new coil. 


Fig. 4. Rear view of Model 815 cabinet after 
all changes had been made. 


7. The 1B3-GT rectifier mounting bracket was 
removed by drilling out the rivets. The pic- 
ture tube shield grounding spring assembly 
was removed and the rear section cut off at a 
point just behind the grounding spring. The 
remaining section was then remounted so 
that the tube set at approximately a 30- 
degree angle with the chassis midway be- 
tween the yoke support bracket and the pic- 
ture tube shield as shown in Fig. 6. The 
filament of the 1B3-GT tube should be wired 
directly to the transformer winding omitting 


the 3.9-ohm resistor R-109. 
8. The 500 mmfd HV capacitor was replaced with 


one having a 20KV rating, and mounted on 
the chassis in back of the HV rectifier bracket. 


9. The transformer leads from: the caps of 
the 1B3-GT and the 6BG6-G tubes were too 
short and had to be replaced with longer 


ones. The leads going to these two tubes. 


had to be carefully placed to prevent corona 
from developing. If excessive corona is pres- 
ent at the base of the 1B3-GT, it may be nec- 
essary to cement a plexiglass shield around it. 


Fig. 5. Motorola Model VF-102 FM-AM phonograph combination after it was converted to use 


a General Electric 14CP4 picture tube. 


{ 


10. The HV transformer compartment shield 
was replaced after being slightly altered due 
to remounting the centering capacitor and 
linearity coil. The front edge of the shield 
was bent at a right angle about % in. back of 
the cut-out portion to permit it to be fastened 
to the front apron with self-tapping screws. 


11. The 6V6-GT vertical output tube was 
changed to a 6W6-GT. The B+ end of the 
two 18K ohm decoupling resistors R88 and 
kR-144 in Fig. 8 was transferred to pin 8 of 
the 5U4-G audio power supply rectifier V-30. 
This increased the 6W6-GT plate voltage by 
about 40 volts. 


12. The 8.2 megohm grid resistor R-86 for the 
6W6-GT tube was replaced with a 2.0 


megohm % watt resistor. 
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The l-megohm resistor R-85 connected to 
one side of the vertical size control was 
shorted out. 


14. The .1 mfd capacitor C-102 connected to 
the other side of the size control was re- 
moved. 


15. The 1200-ohm cathode resistor R-87 was 
changed to a 250-ohm |-watt resistor. 


16. The focus coil was replaced with a General 
Electric RLF-038. The 1000-ohm resistor 
which was connected between the focus con- 
trol and one end of the focus coil was shorted 
out to correct the range of the focus control. 
This resistor is located in a small ventilated 
compartment at the rear of the chassis. The 
pote in Fig. 6 was taken before the 


ocus coil was changed. 


17. The original electro-magnetic double magnet 
ion trap couldn’t be used. It was not re- 
moved from the circuit, however, but was 
taped to the side of one of the electrolytic 
capacitors in front of the 5U4-G rectifiers. A 
General Electric RET-003 single magnet ion 
trap was placed on the 14CP4 picture tube 


and adjusted for maximum brighiness. 


CABINET CHANGES 


Due to the slightly rounded face plate of the 
J4CP4, it was necessary to alter the front of 


-the cabinet to accommodate the 14-in. mask. 


The portion of the panel above the channel 
indicator was removed and remounted % in. 
forward. Since the panel was morticed to the 
sides of the cabinet it would have been difficult 
to salvage this piece of wood. A piece of mahogany- 
faced % in. plywood was cut with a 12% in. by 
10 in. opening. The edges were sanded and the 
whole piece stained to match the cabinet. The 
mask was fastened to the back of the piece using 
the mounting clips from the old mask. This per- 
mitted slight adjustment of mask centering if 
necessary. One-half inch by one inch strips were 
glued and screwed to the inside of the cabinet 
so that the placement of the new panel was 
moved forward % in. A small strip of stained 
plywood was used to fill the area between the 


0000 
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bottom of the new panel and the top of the origi- 
nal section. This gave a recessed appearance to 
the control knobs and channel indicator and 
actually improved the appearance. Moving. the 
panel did not interfere with the doors. 


While these circuit modifications have been 
carefully tested, the General Electric Company 
can, of course, assume no responsibility for the 
application of these suggestions to the conver- 
sion of any particular receiver. General Electric 


offers this article as a suggestion of one possible 
way of making the conversion, but it does not 
represent that this is the only way or the best 
way of accomplishing the conversion. 


In the next issue conversion information on 
two more television receivers will be included. 


Fig. 6. Chassis of Motorola Model VF-102 after the 14CP4 picture tube was mounted and ali 
chassis changes made. 
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Fig. 7. Horizontal output circuit showing the changes which were necessary to sweep the 14CP4 
picture tube. 
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Fig. 8. Vertical oscillator and output circuits used in Motorola Model VF-102. The encircled numbers indicate a change which is explained in the text 


following that same number. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Department, 
General Electric Company, Schenectady 5, N.Y. 


INTERCHANGEABLE RECTIFIER SOCKET 

Here is a suggested method of wiring the 
rectifier socket so that it will take any one of the 
following types of tubes: 5T4, 5U4-G, 5V4-G, 
oW4, 5X4-G, 5Y3-GT, 5Y4-G or 5Z4, or an OZ4. 

Tie pin No. 3 to No. 4. 

Tie: pin No..5 to No. 6 

Tie pin No. 2 to No. 7 


H.V WINDING 
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Rudolf F. Graf 
12 Harrison Ave. 
Brooklyn 11, N.Y. 


EDITOR’S NOTE: When making rectifier substitutions be 
sure that the filament current is the same, or lower, and more 
important that the plate current rating of the substitution is not 
lower than the original tube. 


ALIGNMENT TOOL 


This is a simple and practical solution to the 
long fiber, non-metallic screw driver needed for 
adjusting the oscillator slugs from the front of 
the channel selector switch. The screw driver is 
made from a ten-inch )-in. diameter plastic 
knitting needle. The ends are cut off and filed to a 
screw driver point. This screw driver can be used 
where any non-metallic screw driver is needed 


in adjusting TV sets. 
Clifton L. Adams, Jr. 
2304 Drexel Street 
Lewisdale 


West Hyattsville, Md. 
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SYNC TROUBLE-MOTOROLA 17T3 


A Motorola 17T3 television receiver displayed 
the following symptoms: The set operated nor- 
mally for approximately 15 minutes after being 
turned on. After this time the picture began 
gradually to tear horizontally, slowly getting 
worse and shortly after, losing both horizontal 
and vertical syne. This appeared similar to 
Tele-Clue K101. The trouble was located and 
cured by replacing the 6800-ohm resistor across 
the grid circuit of the 6CB6 tube in the last 
video i-f stage. This resistor was replaced with a 
9000-ohm one-half watt resistor. The reduced 


_ value of this resistor apparently did not affect 


the gain of the receiver. 

It was interesting to note that the original 
resistor did not change in value even when the 
receiver lost syne. Apparently the tube input 
capacity changed enough from its cold to hot 
condition to cause oscillation. After the set had 
lost syne it could be restored to normal operation 
by placing one’s finger on the grid connection. 
A change in lead dress did not stop the oscillation. 

Not all of the above models have a 6CB6 tube 
in the last i-f stage. Some have a 6AG5. The 
above trouble has been noted only in those 
models using the 6CB6 tube. 


Gordon S. Knaier, Sr. 
68 Halbert Street 
Buffalo 14, New York 


ELUSIVE SOUND VARIATIONS 
I was recently called upon to repair two R.C.A. 


TV receivers, Models TC167 and 6T87, with the 
complaint of occasional diminution of volume 
and consequent blaring of the sound when the 
volume control is adjusted. 

In-both cases. conventional- trouble-shooting 
methods on the complete audio system failed to 
reveal any defect. 

Although no outward sign of video or syn- 
chronization failure was noticed or complained 
of by the customer, I finally in desperation 
checked these circuits and in each set found a 
very weak sync separator tube. After replace- 
ment of the 6SN7-GT (V108 in TC167) and the 
12AU7 (V107 in 6T87) the sound returned to 


normal without further fluctuation. 
Philip Mentle 
2311 Creston Avenue 
Bronx 68, New York 
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6U8 | 
the 6U8 is a miniature triode-pentode de- 
signed primarily for use as a combined triode 
oscillator and pentode mixer in television and 
FM receivers. Each section has a: separate 
cathode and “is electrically independent. The 
tube is capable of good performance at the higher 
requencies and may be used in a variety of com- 
bined functions. 


Heater Voltage (A-c or D-c).........6.3 Volts 
Heater. Currents.) Ub Wb ek 2 OS Ampere 


CHARACTERISTICS AND TYPICAL OPERATION 


Triode  Pentode 
Section Section 

Plate Voltage 3. oe 2 eo)" [60 250 Volts 
screen Voltage. .°.. 22.25 2: 110 Volts 
Cathode Bias Resistor..... 56 68 Ohms 
Amplification Factor o5 2... 40 —— 
Plate Resistance (Approx.) 0.005 0.40 Megohm 
Transconductance........ .8500 5200 Micromhos 
Plate Current.) Mea ee |S 10 Milliamperes 
Screen Current... . — 3.5 Milliamperes 


Grid Number 1 Voltaze 
(Approx) for lb =10 Mi- 
cro-amperes. Per Marit UM eg | 


—12 —10 Volts 


2TEP4-A 
The 21EP4-A is a magnetic-focus and mag- 


netic-deflection, direct-view, all-glass picture 
tube for television applications. It provides a 
13%- by 191%-inch picture. Features of this 
tube are an electron gun designed to be used 
with an external single-field ion-trap magnet and 
a high-quality neutral-density faceplate to in- 
crease picture contrast and detail under high 
ambient light conditions. The space-saving rec- 
tangular face has a cylindrical front surface 
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An external conductive coating serves as a 
filter capacitor when grounded. 
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RECOMMENDED OPERATING CONDITIONS 
Anode Voltage (Average Brightness =15 
Foot-Lamberts).............:.2....-16,000 Volts 
Grid=No.2 ‘Voltage: io.) lew. ee BUY olts 
Grid—No. 1 Voltage... —33 to —77 Volts 


. 


Focusing-coil Current (RTMA “Coil No. 


109 at 334 Inches) (approximate).......116 Milliamperes 
Ton-trap Field Intensity, approximate 
(Single-field ion-trap magnet) ..........35 Gausses 
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TV 
RECEIVER 
NOISE 


In the early days of radio broadcasting, when 
it was often necessary to listen to stations some 
distance away, and even today in country loca- 
tions far removed from powerful stations, the 
one factor above all else which prevented the 
fullest enjoyment of this medium of entertain- 
ment was atmospheric noise or static. Today with 
the advent of television broadcasting on the 
higher frequencies, static is no longer a problem. 
The reason for this is that atmospheric noise 
contains very little radio frequency energy above 
approximately 30 me in frequency. For this, of 
course, we are thankful but unfortunately all 
the problems of distant and weak signal reception 
of T'V stations are not solved by the absence of 
static. It is all too apparent to those of us who 
receive weak TV signals due to location that in 
addition to the desired signal our screen also 
shows an abundance of what is popularly called 
“snow.” Fig. 1 shows the effect of “snow” on a 
test pattern. 

This snow is of course unwanted noise, just as 
static is, but it is of different origin. It is not 
caused by atmospheric disturbances but rather 
by disturbances in the receiver and antenna sys- 
tem. It existed in our broadcast receivers but 
usually was masked by the static in the atmos- 
phere and so was of little or no concern. 

Lei’s see what causes this noise and what can 
be done to overcome it or at least make it low 
enough to let us enjoy the weaker TV stations. 
This noise may be broken down into two different 
sources. These are called the “shot”? noise and 
the “‘thermal-agitation”’ noise or as it is some- 
times called the Johnson noise or Shottky effect. 
The “‘shot’”’ noise is produced in all vacuum 


tubes and is caused by the fact that electrons: 


leave the cathode at a random rate. In other 
words, the flow of electrons from the cathode to 
the plate of a vacuum tube is not a smooth 
steady flow, but one in which there are many 


_ minute variations in quantity. This variation in 


electron flow causes a minute variation in the 
plate current of the tube, and as far as the 
receiver is concerned it looks just like the varia- 
tion in plate current caused by a signal. Since, 
however, it occurs at a random rate the end 
result is a random signal or as it appears on our 
screen it is called snow. This “shot”’ noise is 
present in all tubes, even diodes. 

The noise generated in a tube increases as the 
number of elements in the tube is increased. 
Thus a tetrode or pentode generates more noise 
within itself than does a triode. 

The second source of noise, “‘thermal-agita- 
tion,’ is caused by the movement of electrons 
in a conductor or resistor. At any temperature 
except absolute zero the electrons in a conductor 
are in constant and random motion. It follows 
that at any given instant there may be more 
electrons at one end of the conductor than at the 
other, which is another way of saying that a 


_ voltage exists across the conductor. Since again 


it is a random effect it shows up in our receiver 
output as noise or snow. This “‘thermal-agitation”’ 
noise is dependent upon the temperature above 
absolute zero, but for all practical receiver condi- 
tions we need not worry about this temperature 
effect. In other words don’t go putting your TV 
receiver in the refrigerator, it probably won’t 
make any noticeable difference in the snow. This 
noise, like static, is produced over a very wide 
range of frequencies, and the amount of noise 
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Fig. 1. 


Test pattern showing the presence of a considerable amount of ‘‘snow.” 


This photograph was taken in Schenectady, New York which is some 160 miles from 
the WCBS transmitter located in New York City. 


in the output of the receiver from this source is 
dependent on the band width of the receiver. 

This “‘thermal-agitation” noise present in all 
conductors is also present in the antenna system; 
and it can be shown to be equal in value to the 
noise produced by a resistor equal in ohmic 
value to the radiation resistance of the antenna 
in question. Thus a folded dipole with a radiation 
resistance of 300 ohms produces the same noise 
as a resistor of 300 ohms, and a straight dipole 
of 72 ohms radiation resistance produces the 
same noise as a 72-ohm resistor. 

Now that we have briefly explained the causes 
and sources of noise in a receiver, it is possible 
for us to set down a few basic facts about TV 
receivers that may help to clear up this question 
as to what produces the snow. First of all we 
have the noise generated by the antenna itself, 
and if we had an otherwise perfect receiver this 
antenna. noise would still be present in the 
receiver's output. Since we can’t at present do 


Output of 


‘nivale Ist stage 


Units of Signal 10 100 
Units of Noise qe 
Total Per Cent Noise 10 20.0 
Units of Signal ge RS eh eras 
Units of Noise mae, 10+5=15 
Total Per Cent Noise 15 


Fig. 2. 


Output of 
2nd stage 


1000 
10+10=20 |200+10=210 |2100+10=2110 |21100+10=21110 


1000 
150+10=160 |1600+10=1610 |16100+10=16110 


without an antenna this much noise or snow 
will have to remain. Next comes the first stage 
in the receiver, usually an R-F amplifier stage, 
and it is this stage (or possibly the first two 
stages) that determines whether the receiver is 
good or bad in regard to noise output. As shown 
previously this first tube will generate a certain 
amount of “‘shot’? noise, and this noise will be 
amplified along with the signal by all the rest 
of the stages in the receiver. So it is easily seen 
that the less the noise generated by this first 
stage, the less noise there will be in the output 
of the receiver. This statement assumes that the 
first stage in the receiver has sufficient amplifica- 
tion so that the noise generated by the second 
stage will be but a small percentage of the output 
from the first stage. If the gain of the first stage 
is low it then becomes necessary to make the 
second stage a low noise generating stage also. 
Since the noise generated in the first r-f stage 
passes through more stages of amplification than 


Output of 
Ath stage 


100000 


Output of 
3rd stage 


10000 


21:41 
100000 


1 | 
10000 


21.0 


16 16.1 16.11 


Table illustrating that the amount of noise present at the output of the first stage represents 


the greatest percentage of noise or “‘snow” seen on the picture tube. In the top section each stage 
develops ten units of noise and in the bottom section the noise generated in the first stage is 


reduced fifty percent. 


that generated in any other stage, it is important 
that the amount of noise produced in this circuit 
should be kept as low as possible. Each succeed- 
ing stage amplifies the noise present at its input 
but in addition adds to it the noise produced in 
that stage. The TV signal however is only 
amplified in the same proportion as the noise is 
amplified but no additional signal is picked up to 
offset the noise added by each stage. It can be 
seen that the proportion of noise increases as 
the signal passes through each succeeding stage. 
The amount of noise added by each stage, how- 
ever, becomes less important since it is amplified 
by fewer stages. 

A very simple hypothetical example illus- 
trating this is shown in Fig. 2. Let us assume 
that ten units of signal is present at the input 
of a receiver together with one unit of noise. 
Let us also assume that the gain of each stage is 
ten and that each stage contributes ten units of 


noise. The top section of the table in Fig. 2. 


illustrates that even though each stage adds the 
same number of units of noise the greatest 
increase in percent of noise occurs at the output 
of the first stage. The increase in the second 
stage is significant but to a much lesser degree 
than the first stage. The following stages con- 
tribute such a small increase that for all prac- 
tical purposes they can be disregarded. 

Since the greatest increase in the percent of 
noise occurs at the output of the first stage any 
reduction in the noise generated here will be 
many times more effective than a noise reduction 
in any other stage. If, for instance, the noise 
developed in the first stage of the top section of 
Fig. 2 could be reduced by 50 percent the total 
percent of noise at the output of the first stage 
would be reduced five percent as shown in the 
lower section of Fig. 2.. This is almost five times 
the total amount of noise produced in the second, 
third and fourth stages combined. It follows, 
therefore, that a 50 percent reduction of the 


; 


noise in the first stage would result in a total 
reduction almost five times as great as completely 
eliminating the noise in all the other stages com- 
bined. This is significant because any reduction 
in the amount of noise generated in the first 
stage should result in a noticeable decrease in the 
noise at the input to the picture tube. 

Reception on television receivers used in weak 
signal areas can be improved in two ways. First, 
the antenna system should be the best possible 
in order to achieve maximum signal pickup. It is 
beyond the scope of this discussion to recom- 
mend any type of antenna but assuming that we 
have the best practical system the next step is 
the installation of a booster amplifier. 

Two types of booster amplifiers have made 
their appearance on the market. One type is used 
ahead of the TV receiver and the other type is 
inserted in the I-F amplifier and consists of an 
additional stage of I-F amplification. A simple 
test will determine which of these two types will 
give improved reception. If, with the contrast 
control full on, the picture is fair but lacks con- 


trast and appears washed out, the receiver does 


not have sufficient. amplification and the I-F 
booster may furnish the additional gain necessary. 
This type will not improve the noise character- 
istic of the receiver in any way and should only 
be used on receivers having satisfactory noise 
level. One additional word of caution concerning 
this type of booster is that it may cause the I-F 
amplifier of the receiver to oscillate due to the 
increased gain and unavoidable changes in cir- 
cultry. 

The other type of booster amplifier, and by 
far the more popular type, consists of additional 
R-F amplification to be used between the antenna 
and the receiver. With this type of booster it is 
possible to both increase the over-all amplifica- 
tion of the receiver and to improve the noise 
characteristic. If the receiver already has sufh- 
cient over-all amplification as shown by the test 
just described, then the only advantage of the 
booster is to reduce the snow or noise output. To 
accomplish this the booster must generate in 
itself less noise than is generated in the first 
stage of the receiver and must have sufficient 
gain to fulfill the conditions described previously 
and shown in the example in Fig. 2. If this is 
not the case no advantages will be realized by 
the use of a booster amplifier. 7 

At this point it might be well to define the 
term “noise figure’? which is presently being 
used as a figure of merit for receivers. As stated 
previously the lowest possible noise is determined 
by the antenna noise if we are considering a 
perfectly noise-free receiver. The noise figure of a 


particular receiver is then the noise output of 
the receiver plus the noise output contributed 
by the antenna divided by the noise output 
caused by the antenna. Stated another way, we 
can say that the noise figure is the power ratio 
of the noise in a particular receiver compared 
with the noise in a perfect receiver when all 
things such as bandwidth and input impedance 
are equal. This power ratio is usually expressed 
in decibels or db and a receiver having a noise 
figure of 10 db would have 10 times the noise out- 
put of a perfect receiver, and a receiver having 
a noise figure of 6 db would have 4 times the noise 
output. As far as our picture is concerned a 
decrease in the noise figure of 3 db is equivalent 
to increasing the signal received from the TV 
station two times. Unfortunately there is not 
much that» we as service technicians can do to 
improve any particular receiver’s noise figure. 
This is a problem for the design engineer, and 
as is to be expected, they are constantly improv- 
ing the noise figures of receivers by developing 
new circuit techniques and new low noise R-F 


amplifier tubes. Practically all of today’s TV 


receivers use triodes or triode-connected tetrodes 
or pentodes as R-F amplifiers. These tubes are 
used either in grounded-grid, neutralized or in 
‘cascode’ type circuits. Receivers having two 
RF stages should be superior to those receivers 
having but a single R-F stage ahead of the mixer. 
One obvious reason for this is that the front- 
end wili have more gain. Another very good 
reason is that mixer tubes are more noisy than 
the same tube employed as an amplifier. 

Accordingly, as stated before, it is necessary 
to build the noise and signal of the first stage or 
stages up to a sufficiently high level so that the 
noise generated by the mixer is but a very small 
percentage of the total. One stage of grounded- 
crid R-F amplification is not ordinarily sufficient 
to do this. 

Among the new tube types recently developed 
for low noise front-ends and boosters are the 
6BK7 and 6BQ7 tubes. These are designed to be 
used in the cascode circuit, and their inclusion 
in a receiver or booster is an excellent indication 
that every effort has been made to produce a unit 
which will operate satisfactorily in fringe areas. 
Of course circuitry and layout are also a factor 
in low noise design so that the mere fact that 
tubes of this type are included is not 100 percent 
insurance of a good receiver. If possible, get 
data on the actual noise figure of the receiver 
and compare it with others when looking for one 
to be used for fringe area reception. 


CONVERSIONS—MOTOROLA 12VTI6 TO 16 INCH 


This is the eighth of a series of articles on 
converting TV receivers to use larger picture 
tubes. In this issue a Motorola Model 12VT16 
was converted from a twelve-inch round to a 
sixteen-inch rectangular picture tube. 

The following discussion is a description of 
the procedure followed which produced satis- 
factory results with respect to the particular 
model converted. If a conversion is attempted 
on a similar model of an earlier or later date or 
on a different model from the same manu- 
facturer, then additional adjustments and steps 
may be necessary. The changes which were 
made have not been approved by the manu- 
facturer and may therefore invalidate the manu- 
facturer’s warranty. 

The Motorola Model 12VT16 shown in Fig. 1 
was originally a twelve-inch receiver. This was 
converted to use a General Electric 16K P4-A 
picture tube which was the largest size that 
could be used without a considerable amount of 
cabinet work. Practically the same chassis was 
used in models VT121 and 12VK18; therefore, 
the same circuit changes should also produce 
satisfactory results on these models. 
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The following parts were required to make this 
conversion: 

1—General Electric 16K P4-A picture tube. 

1—General Electric 654 tube. 

1—General Electric RET-003 ion trap magnet. 

1—Stancor A-8129 horizontal sweep trans- 
former or equivalent. 

1—Stancor DY-8 deflection yoke or equivalent. 

1—9 pin miniature socket. 

1—1627R sixteen-inch light Royalite plastic 

-mask measuring 14 in. x 18 in. This mask 

must be used in back of a piece of safety 
glass. (Manufactured by Precision Plastics, 
Inc. in Chicago and represented by the Hy- 
Art Co., 136 Liberty St., New York, New 


York.) 
1—12 in. x 16% in. x 3% in. piece of safety 
glass. 


List prices of the foregoing parts, at date of 
publication, totaled $74.75. However, allowance 
should be made for any local differences due to 
transportation costs, etc. 


CHASSIS CHANGES 


The chassis was removed from the cabinet and 

the following circuit changes were made: 

1. The original deflection yoke was removed 
and replaced with a Stancor DY-8. The 68 
mmf capacitor, which was connected 
across one of the horizontal coils, and the 
two 560 ohm resistors, which were con- 
nected across the vertical coils, were re- 
moved from the original yoke and used on 
the new deflection yoke. 

2. The original horizontal sweep transformer 
was removed and replaced with a Stancor 
A-8129 and wired as shown in Fig. 3. 
The 3.3 ohm resistor R-117 in the filament 
lead to the 1B3-GT high voltage rectifier 
was removed. d 

3. The capacitor can containing C-89 A, B, C 
and D was removed from the top of the 
chassis and remounted in the same hole be- 
low the chassis. It was only necessary to dis- 
connect the wires and straighten the B— 
lugs in order to make this change. The 
insulator plate was not disturbed. This 


Fig. 1. Motorola twelve-inch Model 12VT16 before conversion. Fig. 2. Motorola Model 12VT16 after it had been converted to use a 
General Electric 16KP4-A picture tube. 


change was necessary since this capacitor 
interfered with the bell of the new picture 
tube. 

4. The deflection yoke and focus coil mount- 
ing bracket was moved toward the back 
of the chassis as far as possible. It was 
not necessary to drill any new holes 
since there was a considerable range over 
which this bracket could be moved. 

5. The original picture tube was held in 
place by a felt lined metal band around the 
perimeter of the faceplate. The left side 
of this metal band was bent so that it 
was about one-half inch above the top of 
the chassis. The right side was cut off and 
bent the same as the left side to provide a 
support for the bottom of the l6KP4-A 
faceplate. A piece of metal hanger strap 
similar to that used on antenna chimney 
mounts was used to hold the front of the 
picture tube in place. This was fastened 
to each side of the chassis with self-tapping 
screws. Two three-inch pieces of one-inch 
wide sponge rubber were used between 
the top corners of the picture tube and the 
hanger strap to prevent slipping and to 
absorb shock. A separate six-inch piece 
of hanger strap was fastened to the top of 
the metal strap with a screw and nut and 
bent to contact the graphite coating on 
the bell of the picture tube. 

6. A 684 9-pin miniature was used as a 


Fin. 3. Horizontal sweep output circuit after the output transformer 


had been replaced. 


separate vertical output tube, and mounted 
near the 6SN7-GT which was used as a 
combination vertical blocking oscillator 
and output tube. The connections to pins 
1, 2 and 3 on the 6SN7-GT V-15 were re- 
moved and connected to the 654 tube as 
shown in Fig 4. The filament of the 654 
was connected in parallel with the other 
6.3 volt filaments. 

The new General Electric RET-003 single 
magnet ion trap was placed on the neck 
of the picture tube and adjusted for maxi- 
mum brightness. 

The focus control operated very close to 
the end of its range and in some cases it 
might be necessary to replace the focus 
coil with a permanent magnet type similar 
to the Quam QF-2 focalizer. 

The width, height and linearity controls 
were adjusted to produce a linear test 
pattern. 


CABINET CHANGES 


The following cabinet changes were then 
made: 
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The four screws located inside the cabinet 
just above the control shaft openings were 
removed. This loosened the wooden panel 
which held the safety glass and rubber 
mask in place. 

The original safety glass and mask were 
removed and discarded. A new piece of 


safety glass 12 in. x 16 34 in x 35 in. was 
purchased from a local glass company. 
The outside edges of the new plastic mask 
was cut down to the same size as the safety 
glass. This type mask is so thin that it can 
be cut with an ordinary pair of scissors. 
The mask and the safety glass were then 
placed into the original opening and the 
wooden panel fastened in place as can be 
seen in Fig. 2. 

3. The two wooden blocks which were 
fastened to the inside of the top of the 
cabinet were removed and _ discarded. 
Since these blocks were held in place with 
both glue and wood screws they were 
removed with a weod chisel and hammer 
after taking out the wood screws. 

4. The chassis was put back into the cabinet 
and the screws, bolts, knobs etc. replaced. 
The completed conversion is shown in 
Fig. 2. 

While these circuit modifications have been 
carefully tested, the General Electric Company 
can, of course, assume no responsibility for the 
application of these suggestions to the conversion 
of any particular receiver. General Electric 
offers this article as a suggestion of one possible 
way of making the conversion, but it does not 
represent that this is the only way or the best 
way of accomplishing the conversion. 

In the next issue conversion information on 
another television receiver will be included. 


Fig. 4. Wiring changes made to use a 654 tube in place of one-half 


of the 6SN7-GT as vertical output tube. “X” indicates that the con- 
nection was permanently removed. 
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So ae ERE Oe Se eA Re ES ie 1 EE Sl 5 Ae od. 24 
Pitts tC rte 652 ss'a5 cosuncdecsasadndaweadenuas ie oelane Seated tee ene 9, 13 
SAR get ae eS MMR ae My a ea ed, 
liek eae) ee As i a ee a Ten Wi Dy MP gc 1 MNS ae 14 
aah 1 Cs ae ee a ere ee omen Feces Rael Me ome 5 is 
1S 2 a i aden Ae EE PRCT Mok We BR oS Sees ae 12 
yt) OS SE AE Ad ets A BEN ye 28 
Hoy PG Cot OO Dee a Me MMe Cae gh ETM RE 0 31 
ey Nita ceca tg <siarwn ractagsenacdae scene 
OO ee ae Ge SME EE A eB Lill Be. 3; 5, *8, 10 
ERS ae genes os Sells oe nae onan eme ned Slate cee eee 
Seti a Sr i a TMS, ame Sle Ge pe Uy 21 
Ce ee 2 a lt ME St ae 9 Ai t6uG 1S 
VAR LT CENT] See ete cece oe I UAE A ee 
Benet ese ee oee SL > 2d ok keg te uta at dennactebeennnstovepseedtuyemrcaaaee 16 
CAS) te, SARIN Se at ee PE a Ee OS evi a Se thas 

ARKANSAS 
TET ES 1: Ef REE AT A SMO RA See 1S 34 
Sp LNOR TF Se ca le Rc Naa As Be ON NAMES SE ae Be 30 
ey p Lol) UNE ge A tel Mt, Se SE EO Meine On Lee § 40 
ON GST 30 Se Ne I oe ty ie neh ed eg 64, 74 
CT Pee ee COT ie ik I ae ia eh ok Oe Cr 50 
Aah el args ye Meee sesh ad Sata a woe coer sece a A9 
cll Nic Page ke eg eh ee NLS A Sle ee i aN ae 107526 
cl adr Sc) (et A eh, earn ele. eames. eS, Al 
Ones ei wee ee i. SE. ee, ae 
TES Cart iat oe Male elie ete tlk WN ME OM ES, lle 5. 5, 16, 2Z 
DRCIEELS O fry eles re hee ase dite, who nes eee a 24 
Pielercieeene cu. ae 8 oe” Nate ee ee ne doe 54 
eof) dal, SE cn ie RO SE itor abe 5 Ape a Wie ats BS FE lies) 
SR CEES oi al Aer Sem ta ee Stes RAEI me NE SE EE SP 9; 02 
eos ste Cr? «ee Eee tu enamaceme cast tncdrtat ig eee ; 
Thilo) Ca Sac A deal Ae RE t2 AS. te 
isulta oy fal {fo 6 2 lll dlr ph ON, Ao i, AE bea eM 
Te EES Fat PRG eet RSA Aes SLT hill ak Miele ot Wat” RN eR 46 
aot gy Lie) ae SR 2 et oli Se A RD MECN RRS. Fe 2 A3 
SUL oi | lb cane Ay Wee aan 2, SOE: AONE AG ALE OMEN Es 28 
eal gete lo (01 fs Rota A a ilk Reels Sees nee RMU RB aioe me oe mane 2 44 
LO ae oS nee lily i IEE SRC i Se aoa ee Sal 7.36 
USES AGT EC Diab eek Bel es ILE ahs Gun Smet aden baits Me) 19 
CTD) oh pemeen aero me 17 Se fh Ns ae en a Wee Ar ee NORE ee 33 
IDE IR GI CICLO oo soe a2 cel naan acme beau aprenden as ha nendanedvans 35 
Lies pad g alae opie le OMARION Meets amaE SEC SEMIS wae ae RE, Seen kw” 14 
CALIFORNIA 

PVET eS 2, MO kate he RIE IS AER 15 ect ON thes BoB 9 
ARTS hh ae! Ti 5 < Heke AIR See BRAS ya 10, 29 
BRI LS arate a2 Een in cen, sion Faas ead catentace nan se DreageeS alee ane 5 
PE | Fey i I ae NEN Pade AR AA a I tt A eR 12 
GuesVENChioreectoe Aue Jee aN, ee ee ae eee ee oeetee oe 52 
Bele ae Sr rads ola ctl See ca ae be ae i ee eo aa 
BIM-Gtit PO ccs. -cebnc co. cotton saategabens Re Aa PE Strahl eie te Maat peas 16 
Ure heel pe ech oll coc kaey wt ah wea sndont Gacus ateuter bat caea sre whence 3,-13 
ey shka LO NR Peat Re Nap ERP eM Beer ee PET 12,-718; 24,47. 3S 
LGIITOR Cece ota es, Mean a Bn ae seme ies Seca Oils cena ] 
bat Angeles.oi sis stcesic 2. AL De dy Dy plop Zep Pt eOp Oe 
WW APG Ato Ys te Se yar LE ek Sratoawestn catty a cobualinontses 30 
PARE a peal ects bone ales weaned armaneineaeg soe emeen isnereem aaa tenia 34 
WA ete. oe ee hi a whe anand ute cee wee Nacerare ations 14 
Monterey (see Salinas) 

aa] 2 7 SR Dee NNN Re oe Onn SRT Sree nsT EO Seema 62 
Oakland (see San Francisco) 

RECA ON oe he ee ge ne ee Mian toads i ee AG Nee 32 
oe ToL UT, 1s Se ee ema NS OATS: NN a RIS ieee fe alsa persist He 56 
PETROS et edad icywac i pln caa ona taunt taa ede 15 
BSCR BION ona bu -eesiocu sleet dood dined oteanesusvawanscobesl ieee: 16 
Rega useage a os cata odcuncpedencoaantce euew pie 7 
PST 7 bade TO et 1 Fe Wa Se al ee Cane PCRS AO, 46 


CALIFORNIA-Continued 


Channel No. 


Sacraimeritosce soe ec ees cee tear ae 3, *6, 10, 40, 46 
SAAS" MONEE E Yes fascnew.coxcatcasees onsen cted spasecpy-aeeneaeciinens 8, 28 
San Barndrdine:’. oe a edad 18, *24, 30 
Son Boenaventurd ee a ia esee ae atbnn ack: 38 
Se Ree eo ae ee 8; 10,. 715,21, 27;.33, 39 
San Francisco-Oakland......2, 4, 5, 7, *9, 20, 26, 32, 38, 44 
PTS] Pal Les): oat ee San a eet ey Ee eee Pe Roa Niet 11, 48, *54, 60 
Sdn huis bisa sc 5 en eee ednccalae eee 6 
Santa Barboras (2. ss a og lk ec 3, 20, 26 
fof et fos ee Gas 2 tema OP Mm eh Ooi Leterrier) ur os Salaam tk Sant 16 
ESTEE eth e AgLe Peele ete he NE DaE ieee MRL De ema MPU gw eee a Many ONC 44 
EST ry Fe PB it Ld (> Nea a Oe eee ote le) URC cca Wg Saw 3 hee aw ee Sealer ee 16 
SSOUENECE OSC oc. coo aoe ca sip lea eee eae eaen ca meen ane eel ee 
SRO ETON contin eee Se Soe nae ante 13,36, *42 
BRE fo fg’: hoe ope eon ges ioe OS gD eae ok ES AN OS ree Os Bodie gt Soe Oe a 
D7 ot pellet Sams CUA RU SB Se, a EE cep er PRD ON a 8 
Wisolids <2 crane sake, Seen eh Scales nA3, 49 
NIT SIONY NEG ccs tect inate te slouch Bite weceanasuaceea 
ROL SOP Wie fittest aeee tan, besa ce geda banca e yea awhunlease res 11 
Dy os i SA a ma eo EP i pS. See ng eer Pisa Owe 52 
COLORADO 
TITRE hs asec ee a et oe al G, Cre eS eee 19 
PRONG i co ea ra ee ack oars qusratan eae ri2 22 
Bo 17 | che, Sf, MR ee Eee ee ee MeN ear neg Sea Pops 36 
Colorade Springs. 5 28 oe ae ensue ten Slee ee 
Ly Ct | RACE Pe I Se I DPD Pa a cy eM ame Ree ee Peas Ln 19 
Die lit iens tert ee hae eee ey Pane eae ree 24 
Dieeeris cecil ce ee oe ene ee 2, Ay 8G, 2, 9, 20; 20 
[ETA [© Eaeiearen ee a eee ie IS ES aaa ne Lat thud SISO ei tn ge phe mee ; 
Pert CO liis i iiss ens eset dec tsnbmmctosl ce ceaeel oir tase twdeeatueal 44 
POT ran) 2° 6 | | RRC Ramee Ree Mate lat AIR a Ae Bed ame e MID PLE Rercaeaee oS 15 
Grand dunctlOnecu) aati tae Sak- | ateee el 521 
Cae ee ns ere aa ae Mae ware ea aaletase aap puacy 50 
oe LT Tye RECO ee mae RST aera SOS PRG air Rt og Sen Ciet cian eon mere 24 
PVSTWURHE eh ck Cok seat Sanco ne alae, one ede ten nace eae 18 
Tete Pe kd] LC: aan PROCS LE ERE Poe Het RGR. Saree Ar 14 
Ts 1c). | See eet So mn pS SRE Nig DBISIEE Naat E aL rie Sy me WV Aad Ed Tomes 32 
We e4 Fe oc (ONO a pa fates Or Nn Deals 1 Eevee Deak wy RU gneers ER Ly URRY 38 
PWGHEOS exis once nen egdadamneeiserscencnnselyaewasae 10, 18 
Purdie nse etek ar a ae 3, 5, %8,:28, 34 
pf [re Go aM ea Soo OO Teo ON Te IC aR RURAL See 25 
SRG ro a8 ee 2s peo auction rane tiage dee rad taatoeee 25 
TENG So oe Wg nie dan ee gad akebes Zz 
Wraldenbirg: Syncs tbat ec alt ab semana onsabaraueoietn 30 
CONNECTICUT 
BYTdQeBOre os ice eS nts Se act secy upline 43, 49, *71 
Havitord. oo 2405 cts) AL a Ree ee OEE 3, 18,24 
ite T dts (ij: Cea dle a AO Oy nt Coa A SR eh eS Ae De a LI er 65 
New Britain a 30 
New! Haven 4c: at tes Sa et pecanaten ey atihs those §, 59 
fe Ste Nahr ee. © |: Mite a enD eee Seta: SM Soe COL MORN I W Oerees YOR EE 26, 81 
Norwalk (see Stamford) 
ed Ri gee) Mee Me ta. 5 eld se oalN ire ae, aN IE 12 era Ee 57, *63 
Stermnitord Ti orwal ae as arn cata opadmrendonaneoadon nt ZF 
Moy ood a oe as Seo) Re tae eS, Berton ae POI harem aver AIR eer eM 53 
DELAWARE 
ToC | Oe a Oe ae olen Rm AON, lily Manele ALL eS re BIN cen ts Boe 
WAT HURT ST ON oes oo he Se cee ey cen HES, ee ie ee 12, 53, #59 
DISTRICT OF COLUMBIA 
Wiest fatten hea ee on ren aie A, 5,79; 20; 726 
FLORIDA 
ENTE SURG) [ots fone ME 2D oe Ske Se A ee a a Si Teal ey” SAY >: 25 
fo (e Po)7) foje el ee Sine: ee A eR te ee eR ape 28 
ORS aad a eS he ey ae eS eR Ct 32 
asp veielel Anton) ieiere es Cot. Saban 8 lee RS Sak Re ade ee 2 
fe Sa SA ie OE Ca 2, OR SOO Sn Ba 44 
ete Ape et ety TL 9 a AN Ee Sere OY a Pa 17,23 
POPU GUS: td bene, et oe nat Bab eapea banded tnaypnteduoce ee 
prod Fi Patel ee gk ee, eS Sy ee eee, ee ee ee a, 9 
ofa SE: | Oe pee i a Peal ha kl Os Se ac. ae *5, 20 
ge Recny hes ot, lua eens ee on er. Ft AFF , Loe SOna6 
Pe sy eS Ean a ee a eee cae a la 8s Sao bana SURI ; 
ae, Pc OYE! Sl eae eat take Nia 6 It ene ee SERUM A CD 33 
Rot olPor |: Eta ea ei Aa Rte <a ee ee ASO a en 16, 22 
Beer cal ee a chee Sore pata st nee aaa) ahs teed ee ROI “hy 4 
LEGS SUC oe ce eee ee oe sae EE er ee EET a 26 
ICTS ATCT: Li Dette Mey Dua Uae meree Serer Uy ely er WER SNES end a er 
Wye nt eee cece ae aie #2, ApS V0, 27,30 
SV OCCL Sede fac sacs das acted cans Aegan ene cabanas ed hee 
O57 Cs 1s 2: | ae Bad RR a eno eal le Od 6, 9,18, -*24 
SUES Gian Meine Bete Minas" be Atenas on Piet Ta Sem NS eae RA or 
Barer. Ctby 2 ocn ee arc te pit bec egw nclg tes 7, 30,30 
Paensecole..5.i5 5,2 tee tee eee eda 37° 15,2721 46 
TET oh! ieee a keen le Aa ea RN, OMT RAE Moss Paella ke Seen 54 
SEAM GUSTIN Gates o sl 5 ots mchgeonse urna tee aus tad cee aes 25 
St. Petersburg (see Tampa) 
ToL sel a: Ae mee oem eae ene Mae Reyes Rare en SR lia 35 
Saiiasola sso 2. i Sock aT hae oe eee raed aie rae rene ene 3 


Tallahassee. 3.420% Sees ee 


*® Channels assigned for use by non-commercial educational TY broadcast stations only. 
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FLORIDA-Continued 


Channel No. 


Tanipa-ot. Retersburg:.22)-.04 che ee "3, $). 1d,38 
Wiest Palin Beach isos. cs sya o. sauccepewasedy |p Papen 


GEORGIA 
yO ASTS 1 Shee ER OL ACRE oP SN ERNE: BAS ed oe 10, 25 
IAM ONICUS e058 thn cee Sn ies Sh ee pe gle eee ee ieee a 
PAROS oo. cezc oils se Reeder n le Sea docece el Sa) ageenclomand *8, 60 
Pilani oe ise te vasa aaa pits, Zeca 2,5, Il, 730,36 
PUGUSIS 2 nT ke Bar aged aco le aoe ame | Sta eee aes oi 
Bainbridge pee oe aes 
BOS WiC ee oe tt ee ee ee ot ee a ae een Se 34 
[Sty fe teehee ee Me Lied hae Meee Oe Oe at eG = Nae inet wodwe teem 5 
Getrpallfonc sic 2s. cecs ap re chad een coen sGansecaae-cearea ee es 33 
GartersVile: 0 OSes ee ee eee 63 
GEACTEOW Ngee ere newest nee 53 
Aes Ge Fo ste oe. Senet Ceti A sla ee 4, 28, *34 
Carli ea ig FS keer ae ew cee Nace ener estan coat om A3 
Bret] FOr a ee oe caer eee et ee 25 
Pic thencices,. oe eet an scene ae Se ee ar sna ee 32 
BTL ON hp cea a ek erg SR ONE A ac al Ring AT I LN 15 
SL) ST Fe fy ieee ee Ser ee EG ee Ms VO aos Seay ath 16 
Piizgeraid: (6) ccf, od 4 ios ete a gdes eteten se uae ee 23 
OT VOCUS Vece kf ek ch ica. sn Eatag Sannin ke Selitemen cee aesaueente 18 
COTA Nee. | eh ee eet eR reg See mee ea Renney ied 52 
Tay ith ¢ Palit aie soe ae col RN Ree na ey ALON Ween VE BUR OREM Su See Seatet SE 39 
WSC oly > | - al a A Re So eMC Ay eae Se NePemn Tree rena ds) 
MU COME: co ceipiee caret giant Onc stae hanes aewareveccenttns 13, 4:1; ae 
Nica et haere ie ee SES ee ee A ea ee ae 
EGCLOONN etree tne el ee eo eee 5a 
ote Tg poet ee ee EN Ak NALS ONIN Nb AMES arin ad 48 
INC CLO ere ee ee hee 2h os Aon de pee ee ate 61 
Pe ed a op acho adacmn enn vernnieiie ene ope ceeeaa anne saween penaione Ory, 
rey Th | PARA i Sty CRN 5 i FS 
SRR ESO SFOs acse oo coke sk cents s 2 dee Sohn. Ale aea esac hlonenee 22 
SACHETS ERE ice ss Be oie dee obadcunp a tceue ee dete cesadornLaceui Seetatiee 20 
HOHICIS AES 2 ace de = dal gen omeoues santas Maines 6,27 
TET ROMs Eke ce et oP eee ee 4 
ESO hoe eo ae cae ee ees 35 
MGLGOS ECs seas ae ee See ei tae oe oe o- 
SPELL ECE MN gcse ee eee esa cem Soda sebuvsddenk pin eanerpeetices ATE 26 
WV CT OS Soca ot oo nd 2s 2a a ena no= osgeeanatane seaman neeee eee 16 

IDAHO 
BIA CRTOOE oe ore. 4 october, oa cae rece ~ i ie aeeiee ee 33 
Sy) a: i par Sd ae PSR RO NE ee aE a A AKA 2 *AY7,9 
BES ied oc nas alacs one ontope pen een pane dansadin sien nite esi eee 15 
Crrwell. 20h, ee, oC a eee ee 
Cover d' Alene@ii....2.. oa eee 12 
Eiminethssc.. te tn ee bt a Se. a Se 26 
COIN sso ssa Reid Sco Sa ee eee 23 
felcntcaprreiiiSc so. tee eee we The cc cloceagl kage 3;:8 
JaPONG. 026 ed ees. 1 de ee eee 1 
LAU [> fe SRS aR Pan ee Sa AR CE RENE Ee Mey eels 33 
EES Yo |; a eh ee Re MEMe EE RIUM Ms Mc 2s 
WSSEOW. oon coke oe ERE ete iene nae ee al be) 
ALE lf lone Se a SN eared Cert 3 s Shasccodedsleuieer eee 6,42 
Faveite.2<..... ee Lenk SRN NN Mae Eee es toms ] 
eet fe ea Oe ee eye aly acrbirety Ae 6, 10 
Presforc 2 tlle eee ek eee te 
Reni ees anth S, ie SSen epee eae = ee me, Fit 5: 27 
RUD GEE once sco onto bbed, en 2a a tn ap keto gee ee 24 
Seat ONE ico some aieeh dees na alrncannennuteen dene aeen ete 9 
UUETa PONS oes ile toned  adonnnat bea Nenseanotan age 11, 13 
Wallace...) 22 eS a see, 7 
WY CIS OF ick ces ken e~cctaes aol take nnnenoensanee=r>oapeemn kanes eee 20 
ILLINOIS 

pe a eee 
Oy ee a Snort 48 
MSP Or Ge oe en be hh iat eee a ee 16 
Ballevillests os) dosee meen else cece dad Ubaesetccae ose ae 
BloomingtOn 2:2. .-2225--2 20. nan nee cede ede ge 
at | tM RRR EE 24 
Carbondale ce ck. oe we ace sect eae 34, *61 
aT Tle |r NE Ln ete a 32.00% 
Champaign-Urhatie:...20. sz. cecets eta 3, *12, 21) 27g 
Chicatiow...2iee ti. 2,5,7,9, *11, 20, 26, 32, 38, 44 
Danvillec-s, -n2045.0.2.50. 12. 0 Se 24 
| DYolo | 40) ee a nn eee Teele beeen 2. US es Pecos 17, 23 
De Kal. en he wert Om 
Dixonicc..:-..4 bes 2a see ea eee 47 
BN Ton cccn adn nnnm in badsnewe nana nbbled sfuatnc~aceynna-sasestaeaeaae eae zs 
Freeport......2-cccsi0c-c---css--os. 50 ods netnenenneconanatenahene ee eee 23 
Galesburg... ine oeenn ecco ican fe nae -oe cee 40 
Harrisburg). .-.-225-ocs--- ne. nace loa-ccanne'senendqe-degaeenneee am 22 
Jacksonvillecc.. c.--2 <2 on aon Lon erent Sean ee 29 
Veliek ne a dies ee ahi 
Kankakee... snc. noni cee s neces e502 oon ane ese eeneaee 1 
KeWalt @@ sei. o ses ke snc ncn dud cee nene decd de oe a 
La Salle... 2 nnn nono cc iene eee 5 
Lincoli./.---...--22.--222.0.2- 20... .-2--0ssoesbae ones sneer 31 
Macomb... cc: ~-25-222- oso 5-2 ncceee ee eee 40 
INVOTION Stree oe ee Oe oe cdue aniceneatunqngntccpanensses~se7 the mneies Seam Ag 
Mattoon:..22--5..-- <2: ee 2 nd eee 
Moline (see Davenport, lowa) 38 
Mi. Vernions. 202.2 ie cece chen ed pee anemone 16 
SE eS ee a lee sdenedecoasstectelnsnes comer noone naamaea AS 
A ene ee wietevede doeecue’ | pesncecensclen os=euaynn Siesta ena ; 
PEORIC A= ts ee en Meee te Pe 19, nae ay 
Quincy. oe el ee eee Se eee 
Rscbtord ct a ae —— 13, 39, 745 
Rock Island (see Davenport, lowa 
Springfield: 2. ee 2,20, *26 


ILLINOIS-Continued KANSAS-Continued 
Channel No. Channel No. 
Se ee ee ess ss?n se eee [ tinenleneiiemndinmamemeeen 
Str eator.-..----------------2n--nnennnee nce nen eee ccc eee eceneneteee 65 NSW TORE ese ree eat esearch 14 
Urbana (see Champaign) RTT Goi ec we Piet aioe te ne) Peet uh ee 52 
Ny eels sees n nn pene ara een pa keane sane d menace nn denncetennne 28 2s Poh c eerste rts Rte I col nds SUMO ULNereians ta Nit ate 21 
W aukegan.....-.----------------------"--------2nn en en enn ee nee Ae Parsehe hole tcc ee We ee ae a Loe ae 46 
Peis uy ei ete ey a ec eed a Sel eed Se eT te YN pypae 
ne per oS cpuwiscwclavenweetecadgoedascsnsesesie otek Gatseedisclqubdunweetnedeusuacn dexces 3 
ro EUs Bol ee oO hes Pp Wi ae RARE oie Are RC eh OR OR tte NM RM Cre VeaA PS 34 
INDIANA Tay cae rere ree a wee 13, 42, *48 
ee WH elitist ot Fe ae ee 24 
VVRCIN Eee ttt ee apt ec, te eae See SG 3; 10; 16, *22 
Anderson cence ne ee en nn nn een en nn nn nen nnn nnn nn nnn nen nnn nnn ne nee nn renee nee 61 Winfield Oe ee PE ee ro ee Ce eer eee eee eee ee 
Angold_.._--<--.-.---------------0-0---------2re- rn o-- none nnn denne rece nnn nennmenen 15 
Bedford_........------------------------------------- ncn nnnnnnnen enone cen snnrncnne 39 “=a 
Bldomington........2.+----.--.----------------------00--oseoneoneoos 4, *30, 36 ENT 
Columbus Te Se SE I ee ee eee 42 K N UCKY 
Connersville...--------------------------------------2enenee scorn cn cc cence = 
Elkhart-....--.-------------+---+----2+------ ----sne-nnnccncnn nnn qenetennene nsec taes 
Evansville Ee a eae I a a ee fi 50? *56, 62 Ashland BP oP eee a sai iss Stetson ee ee ee Seri ee se 59 
Fort Wayne.....----------------------------+-------2- eee renee 21, hee eae alco wenee tenn ene n enna e ene ence nen nee 13, ms 
EDR Ses 5 ee GINPSCHSMNN e028 erect ror cen cae Meee 
Peed ON aa el at a eee a fe oi; eae eee Ree GR eee Ae A cae need inten eae Be we tae t 16 
(yee) a ee nea 6,-8,.13, *20;.26, 67 Te RR ae ae i Sid A a Ae ee aces Ae AN ee 35 
Jasp er.....------------------------- 2-2 -nen enn nent nccceene Elizabethtown. 5 ee ee Oe 8 ee ee ce ae 23 
SPR DR ac bas 2. Laaddel dp nme det niet penned 31 Praritarie ss. cher ee ee ee aN | eh elt Tal emg a A3 
Lafayette..........--------.--------------------------encce ences certs "Ay, 59 NGS GOW ere rae ie, 7 ee tetin a eats ae eed, cee cee ee 28 
ons ap greed swmwulanntvidacenn didn deestenpenchuoas ESL Lio | Ce See ae Mee aE re nw Se Rae MSS CMI eel) OP Pe 36 
LL how 6 2 See aE ee ee ae ere 51 ete b= | pre Rueierd Oo cee aN Ree Oh, MOREY itd eS RE Di tee SEM 1G rien 19 
Prem Rc ete) cement ndesancensees 20 BLORINIS VANES 2 fosee cnc, oe alee LE. ces tein aarsaeue ene te 20 
so ad SM eR een ee 29 RERUN GEO Se oe retype He ma nic. cSai nee ahaa gekoabe ties 27; 38 
Rea EMRE OE Oe ts occ Ae oss pawapalstatalesdeennsventooeasecureen 62 Loutsvillei. bet 5 pct cutee ee. inSy lbp FS, 21 All 
Cee SS ONS Sea ae a eae ree enn en ie eee CAS os pane 6 i corte As A Shen ce aie en re Lie ew roe dee 26 
RMIT CaE Ms AN SY Mg cle candabenwentoonnansduacecd UY NY cso os Sek Ie si bape Ne age amas a tira glen hy te to eB A9 
Ee RS ee la og eae eet se wen qn an ancien atany=noscdonse 58 Bret Near cornet patra cts natalia hops srucs Bagas a ssekeled oe done 24 
1 cars LS Se RRR Ga Re ee 34, *40, 46 ri ob aa gage ase Fe Rta cone Ui Rn Wether Ce A 57,763 
ee IS ct RSIS a SSA ee 31 ITP a a ace hS Led sla eet cad Ar) meee gS deed 
ec 8b A SA a 10, *57,.63 CPUS ORO et ete Gas os Poel cease ase 14 
lo 8 Sg PO CUCON ees cite Sela teh ae ee ER ele toe 6, 43 
SES I Sa ce ee 60 ELL Ral i = Semepee ee kOe Gea etree gs A SAS eg PMRW red eaten Opt MEAs 9 | 
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ENTER 6.5.5 GREAT 


WIN ONE OF THE 103 BIG PRIZES : 


It’s a service promotion contest open to all Radio and TV Service Dealers. 


All you do is promote our own service business—in any way you see fit—during the sixty-day 


period between June 15, 1952 and August 15, 1952. And you may be one of three service dealers 


who will win a 


New ‘52 Dodge Panel Truck 


Handsome gold Benrus 
Watch set for men. Calen- 
dar wrist watch complete 
with gold expansion band, 
gold wind-proof cigarette 
lighter, matching gold cuff 
links and tie bar. Smart— 
distinctive—in a sturdy stud 
case. 


Beautiful, popular Benrus 
‘‘Embraceable’’ wrist 
watch. Hinged cuff type 
bracelet with safety chain. 
Rich-looking gold earrings 
and pendant and brooch com- 
bination. An unbeatable gift 
for the most important wo- 
man in your life, 


Set of 5 Wilson matched 
golf irons (2, 5, 7, 9 and 
putter). Gene Sarazen 
Strokemaster model and Wil- 
son nylon golf bag. These 
clubs are nationally distrib- 
uted and the set can be 
filled in through any Wilson 
dealer. 


Complete fishing kit—in- 
cluding Gep glass casting rod, 
Bronson level wind reel, 


fish rule and scale, South 


Bend Black-Oreno nylon 
line, assorted plugs, spoons, 
spinners, hooks, leaders, etc. 
—27 items in a double-tray, 
cork-lined tackle box. 


George Wedemyer—President of NEDA 


HERE’S HOW IT WORKS 


| from your G-E Tube Distributor, available with the purchase of 
20 G-E Electronic tubes. 


the registration portion of the blank and mail it as indicated. 


Campaign must be run between June 15, 1952 and 


August 15, 1952. Any media can be used—many specially designed pieces are available through your 
G-E Distributor. 


fs | mailings, time, 
etc., and run promotion. Be careful to set up cam- 
paign so that you'll know what results you get from 
ads, mailers, etc. (Results of promotion is one basis 
on which prizes will be awarded.) 


: : 
E SMASH PROMOTION PROGRAM 
WILL HELP YOU WIN: 


} | completion of promotion, 
send in brief report of campaign (not more 
than one page) to G. A. Bradford, Advertising ee 
Manager, Tube Department, General Electric 
Company, Schenectady, New York. Your re- 
port may include samples of ads, mailing 
pieces, etc., how many times used and when; 
photographs of window displays, truck and 
store decoration; results of promotion in 
terms of increased business, of increased good 
will in area as evidenced by statements from 
customers, transmitter operators, set dealers, 
local bigwigs, etc. Report must be post- 
marked not later than midnight, August 23. 


a 


above are mentioned only 
to indicate variety of evidence which may 
be submitted. Prizes will not necessarily 
be awarded to the largest dealers or the 
biggest promoters. Winners will be selected 


: . ° CHE Babe 
by an impartial board of judges: Yeas 1¢ Sat Tae 


needs & ONE 


Mort Farr—President of NARDA 


Howard Sams—Fditor and Publisher 
John Rider—£ditor and Publisher 


John Thompson—Replacement Tube Sales 
Manager, G.E. Co. 


will be judged on basis of: 
a. planning (how well was the program 
organized) 
b. originality (what methods were used 
to reach set owners) 
c. results (what was the effect of the 
campaign on service business) 


entries become the property of 
the General Electric Company and 
decisions of the judges are final. 


ee ee Le 


= 


BIGGER SUMMER BUSINESS CONTEST 
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PUSS ge ee eater er ar ee see beeen yee 
UES Ca fate A ete a ty OE AS pees oy Me Soke neni SAME AIC Med Ase om Bo 13,19 
EES ATs = help eae ar Ee Ee nt orem ie aia muy ie Po hve et OMe Sree Ea | 
Lincoln......-.. Ete Ee ee hs eer NE 10,12, 418, 24 
tO ea] oe ae Nr Resa Rina ek Meee ee LE ea Oo ay. 
Peed aek | (> Sl 2 a Metin Roa Steet aoa cca et ici c RC Au Caan 50 
ie Peery ys | acer aides cep re Seok ies Peg oes A We Meee (Cpe a8 og REE weep he 33 
WNorth-Ploafie. 3 o.oo dene oaths trace et eoceen 2. 
124 (2 MU ec ei Eco Maes whe MTT 3; 6, 7; “16,22, 26 


* Channels assigned for use by non-commercial educational TV broadcast stations oniy. 


NEBRASKA-Continued 


Buffalo (also see Buffalo-Niagara Falls) 
Buffalo-Niagara Falls 


NEW YORK-Continued 


ne Om A SN NN eR TE at RR RE Ua eR A RD NR NN a LU CNET NES 


Channel No, | 


DEALING ia Lees See LS a ee ee ae 20, *66 
WraSSGU ee hee ERY) 2. oes en Louk ke) Acme ee ] 
WItteRO Wile oo in ie See Dae a en ee (e) 
BNEW OF Rob xo ceacexscactascisctate nadine 2, Ay Dy Fg Fy) Vig B25;,281 
Niagara Falls (see Buffalo-Niagara Falls) 

Cedensbura ror 2 oe a oe ee oe ee 24 
DUBBO sneer ke he ie dees Ate oe 54 
CONSORT cnc eee eid eee i ree a eae Caras pee 62 
LE LUG Te (De RO eed Se A Von ag a ec OR AA Ms Po ee REC 31 
PIES. oo cess. meee Se al eed a ito Soe 28 
POUGNKE CD SIG... .c se ee ce ee 21, *83 
ROCHOSTR Get. tee. ku eae ee 5.10, 15) 2h 
Rome (see Utica) 

erence: Lelkor.-.. 52. oars ee er ee 18 
schenectady (also-see Albany) -..2..2..-.2cci 2-00 ee 35 
Si >| cet aaa Oe Rede Nea eager Nr UL eae 3, 3, 43 
Troy (see Albany) 

RI Rbeae RONG Sot. rer ee en ee) Pie at eg ear tocchS, #25 
WVGEOVPOWN = 02. utes oi ico ied ait ware SR Mae Utena oe 48 


RIS SIV See enc ee hae od cece ae ee Ue 53 
Biber nite) ania ae es ok Me eek 
PSG Ai i te ie hde ns At eS geese ae 13; 756; 62 
Ga TT | PC: Fegenaled Be mestiedel Hes a OF SNL ane MS Seat Her tes nt Pree e ee Ey ASE 63 
yoo To Mt | 19 OC er Mme apr Yor Weal TER Ep een BoE Rey CoM tat ln oS A 
Ghorlonieid: 212s eS ae he hg Be a eet 3, 9, 36, #42 
DUE count meer ay a leg ane Rit ea a ak 11, *40, 46 
Elizabeth  Gitye ice er AS, Shnaca ceeeecs 
FREY CBROWEUN Gs 20 Fe 5 oss ay ack, etminine ddan iuchee b! pla aculenanbeauae 18 
RACUSHO TIE CE Si ME ce ree oe Se kT te at aie 48 
RO les ihe ses. eo oe i a Oe ae 34 
Greensnoree. tee oe oe a eee Z, "Sl, D7 
RAO Tee I al ah once etek she NG ovine Sanat dawcashsahut caweughvasemasalees 
TeIDOESOM te testa e ign Fn sik phe og dnc ya areaead 52 
MendersODV Ne. 1it2..° heen et ne et es Se Ze 
SC ON os ie oe hn ee eS ee se 30 
Pree mtd tO Sic she oh ef codec scant AiG aellohare tased A Sodrabon 15 
BPE OS Isa c ost Sauter ie citi a caglen cays tives away cag ena ehabeee 16 
KCI ONES ice teen ede tah te ol hy Ue ee eee ae | 59 
Phin crea iat reeets Noe see) in oak aoa we vena ck ae wude once ied 45 
Lehi Std) a> Cie pa a RE oe inc ar EE: BSN ihe 4] 
Eerie err ke 6 Raat he eh Ne ss oh daccen eat ee 21 
Mount Airy_....... ole Res Ue acti adi, eed Veoh 2. cl URE eral g gree Sate ss 
New Beriiymeatic! cht. oo aoe clk i anata) tant yee 
ROG chet teh oe Oh meat be i at at, oe 5, 722,28 
ROGNENICEr RGU TOROS oa alta saci cnt sac atin hse uaegeencewtosn bene O 
Rocky Mount OU 
SOSH UPY Psa rye i ee trees tee 3 
SPNGOE is ce De ca. et ee Bees ye yl i cee ly 38 
be Xo | ba Seca OL BRE Ar Lil oe CRESS? AS eal es ARE aN an ROMER At 39 
WOUtReTT (Pike si 5. eis Sate eee ee lg eck aes tea tal ooenacy 49 
Bono 1 {1 | nae OREM aT a dla ert Pe On EA or coe Lg AL 64 
WV cast hth 8g Ee eed ee 
NTH TOR sos ce cc yet tean eters ee esas 6,29, *35 
iat] Eee aN, Sree = PINT SUD trata e RREME LY lk ET Pee EM ON 
WV ISTO IN ca Scat ye Seu Sactet academe apm as eokesseseds 12,526,732 
NORTH DAKOTA . 
BISMG PENS... Wipe ste Merete cesee tats, clicitee re 5, 12, 18, *24 
BDTIVOR OE 2 cl te che ee a a Oe ee 


COCCPOCEE ON op et enki a ee ee ee, ee ee ee 
Devils RGkG.~ 3 tS oera edt its ata ements le 


DICKINSON: 28 ia.., uate eas Carmi Re, wy theca Aor BDL ve Wid 
PONG Occ, 2.2 ee ee Ea Op Topo aereU 
To [f-ing rts RUPRNans eat WUE eke ot etal Pig! OP YONN) A) See (4 
Grand. Forks........-.. cout LO 
PICEN Cayce tt id oe Sete al ath Penge tee eee 
Jamestown..._._.. cee pe 
LISBON. Sec scechsS. aes 3 
tC To) Sai eee 1-26, TOTS 
New Rockford_. Saree 
it Ly dle Ae nt ee a AES LM DM eA ee Salen CO Pe, 38 
Valley City AP 32 
WV CONF 08 51a wes noes te eawveed deen ines ta weeds atedasee ce 
WV Giietone Pets to See a le nd Cee 8,11, F384 
OHIO 

2) i eR < CM Dawe: SEN ae en aa ES SE ae AD, *55, 61 
Perici .f. 0. on eet whe ee ss 
Peet kine OR ST 5S pot EM RMS A ni Bete a8 62 
DeulGroniG hie. 2.5... icks dl Sy ee Baa ha et ea 63 
COON 5 Me 24ers on Resse Mes ee ene 2, Ses 26 
TON no cadence alee dia eee ee ee ee ee 
CHTNGG re. no 520 a ee I ee 56 


CIN GIANG Toon aso coeant Sizrve- thas anes ee ee pO ee 
CeVie lat ac esctaatucchusncicontdiestiep has nc. cap Oy Oy eh eanoOo 


AT) eh aes Ee. BER AP ee 2.) 2 lll 4, 6,10, *34, 40 
BL) ol fo] ee a a iene lee Eee erte, Ramee Pee te 

PIG TOW aes aoe e rads rand yees ap tewlorcxsiee eSbmuis tes 2, Fy @ 16; 22 
OT eof ae <5 a a ee eT sae ee We Oe Me 

Rnicia verte oe ee 1 ee ee ee 53 
SE Tel cl Ce Medi a Calg NT | SO oe RR Es I ik oc | 18 
Hamilton-vwddletowhtse-.. ut 2. cee: ae al ee ees 65 
BCC Ste ise ere he 2, oo. sg Ae ee 28 
VAG ce apr oy ite eet, 2 la I. , fhe) ogee Sec Rie 35, 41 
DS FU cn fe ONSEN ie eed re lt PN, aa te Ye 

IRCA OI racer cee alk A odel: cece. Me ane te ian ado eats ame 36 
yl eo: SEEM gS) aA ko SO we aR M7 
ies OT Ay RET ae oe, ae ne ee teal ee 23 


Middletown (see Hamilton) 


uke rar 


OHIO0-Continued 


Channel No. 
er ne ee ee eT Nk, Pree en TN 


IRAE VCO Ramee seers etal LE eases tee ae 58 
0) As Sm a RENT SR ns Pe ile Mis aN 60 
SON Oh aia Mma oS TY Cc Be on RE gE Sa LS PEE SIE Mo SS *1A 
BR eee eae St SN ae isk cat Salar iatanc ta ones cepint ogy 4A 
TES OU Terie a een A ear wri eh at oN ete 30 
BOOGIE C NMA oho. LAL A ig lS OMS rn canes upooulditne 42 
SAE AILEIT VC Pa fon tod Sdn soncer cee salabngnocvesleacdoceimeten uns A6, 52 
Steubenville (see Wheeling, W. Va.) 
1 DEED 1) ise en aOR eA OR TO ar CU 2s eI GREE A7 
Tivas PEE Peet Rp at natlpeoet nal ante ne Ur tee a Aad i ae eR 113° 13; *30 
YN CLaTIVES INU ca aoe ne ee are a Se ee arte ls "lia wile weer ante 
PSMA STOMA san cot Rein os nat bs aadodetes av ounes seceeatenivoeaxs 27, 30¢:43 
Poe TEC | SN Bo MN DRI REED gh cute PAP UE PR NE ML Sk, Veer TG 50 
OKLAHOMA 
1X? c FREE ee eae SUA miner ROM aaa onl eh as. UY ORME, Sen oo Rall 50 
PATEL Stee inna, aes Wee Se et rt SO re Le ees 36 
SARE Cle easiness «tara. a Dee Ralls dee Sats WS 8 Se 30 
Anadarkost 27 eather, , ait SIN he ere cP ling al 58 
Hh 6 (that (oR ah Ai ARR a PASI ok Uh SS SOS i gh Ree Deer dcleada Fs 55 
Bartlesvilles.2 0 tors ae a ee Nr 62 
Blarckw elites ee a ey Ae eu ee 51 
Foy SRE PES YP Sat eR ep an er gas i Ge Re EW Me Sa et 64 
GIG RET One ee es ee er, ea re nd 5 Meee ea eke 15 
ITA ROS oes ee Oy Oe Bet ate ee eee 32 
[DAUY) Yolo ty [ase ie in wed Utomo § bal are ee Ln opie a ge AL a a RR eam re Le 39 
BRUCE ines ey tie ee Be Ue ernie pte ey Pe eds Seay 27 
BUR Ee ese aE OB th eer es Pee Cee Nn Beye he ay 12,3 
Rely te ae eae ee ee See. tS Pet ee 5 
PT SR ie 2 ee ies aa RS Te 1 el dere 2 noo, 5 ey 27, 
Bredieniciss ele a) 9h) "beer reread nomen mo Tae A Ane - 2 eT Y AA 
GRRE et Nett rey ke ok ee ee eee Ses Oh Ts ae 48 
TE i Se aM ie mie lie i ar te a Weer Sas 20 
Lee ek Spe ntl IT AA EAT ae Ae AEN Ne Nel Ae ae A eres aS Te 23 
feos Bs Y= a option Cae ERIE Mics ce A ne UND Say A cae et ee EP 14 
Pio oe, Sole pe cea USI Fe: SAM Oey’ ke aN Se rhe aie aS 21 
Reece nee Po tee eae ein at io a | 7, *28, 34 
EL sy Voce (Fo RIE ONO aes Seen La Fete irs) Ro hI, Bal i TSA ER IRS ee ee EE 4 
DRTC ReRRE ieee cere gg st a a te rere LY 58 
Wer rencteterts fo. Melee ar occu a) anatase neve ce dated 8, *45, 66 
Detecirivreninee eter Shr ee coca ob S137 
Mores ST To Py A rere NO Ae AO 213, 19725 
PBL Tri, be Pee eh) eee le eR NEG ee ee rx Ba cee PE 
Dich cd ch Mes |S Nae AE ha cna shanna cna daa guanine 61 
fed pple R05 iy ol yk Ces hy ie Rnd A Oy Al Ske eR aC 40 
Paar re tan ee eee gah Ne all es 54 
Sipe tetas acre en tet cue diauss gle wat 42 
SET THN eee ees es de a i ead eataee 59 
Se Wire eh sk era ei rR Geter eet teres giant 3 np ee aS 5 
Siilhweerters 25 ree et oe, a ee acide 29, *69 
HOLS] Fc UMMA Sas ea ced Gans eS PA Piboe a PI Ae P| 
Win Ceo a a Depa eed ceed eek yt ee 
Woodware 2:23 sit ee i eee te i ed 8 
OREGON 
Albottt y..22-c25sscubecn, cr nets eee see tictenade eke that taal oa Jo 
Aoshibcrivdd 2iicocn See eee pee eee aa ae Ts abl Sole 14 
ASHORE CU sorte a oe err ere ole Sia. 30 
ie La em OM RD Re Sas Cly SreaNe tae hy lly FP apa NL eR an a SF 
ot ea Ee URN IRE SS Sg SS She Ulm R ee Al ae ot OO Me 15 
BUTTS onto a eo eee ee eel ie ht 16 
Corved Wiis ics eee rae ee hg ee ee beeen eed a 49 
Buc erie ci icts gsyeteeege eee ey een eer seh Se #9 13;.20;.26 
Cranks’, Passes ecas te a eee eee er eee eres ea One neck. 92 ot 
Kictinath=Rall lis: sce ee esi we teh den bee ae 
Lea: CorGnle. ihe eae eee eee ede Pred ie Ba os A tat 3 
Lebonenatystss2b ebay ioe ieee eed tee ae thee eS 43 
MeMinnivilhers 23) sete ee Poe er eae ta Aé 
Mee dFords 2 eae ang ee eine ae P ino aed bveawsene AnD 
Nior fe Bera Se Es a eG i RE A a TE ra la 16 
Prarie etic ry: ats eaten reed Cheers elds se Sd a can ee Ne 7 28 
Rarticnd ite e eee eat eels 6;'8,, 10). 42; 21,27 
Rassergcdke io. Se are ee Be a i es a ere oo eae 2 
boo HT | Bee ae he Ney ME ROE ag RE tse hed oR oe 3, *18, 24 
Springnerd.. 0.0 eel eee aed eed aioace ae 37 
FG aC Sse rE ds, oa cb at Secs We iee tame Puetane end a2 
PENNSYLVANIA 
PSHE Wi1 oo are gk cree etc cctinng Maat a pee eters 39, 45 
Alfoond.. 222 5 a 8 ene ako atbbeaiuneee 10, 49325 
Bethlehiemiiiis: 6) 2 ee oe ag ae ate eee iy 
Bivins 2 Se a she oe 48 
ae | (yee eo ee ee Se A Del Be a ee ee es istads 2 A3 
jGhoambersbGrd...._...£.55. 25.) re eeu, eg etre ie te 46 
Dus Boise Moen Nl. bn YS, ae Be eager eee eee eee eet a eee 31 
TS Lol) EE eee eS nt Me ese re el ERT Sid PS 57 
Glee ba 11 eee ee a eee ele i yeaa: mene 4h. 42 
es a aa ee Se 8 Ne Eye 12, 35,:4*41766 
Bray isu. sh 2k 22 25.1 oho ee ee eee 27 3a; 
CUZ ELON tie Sete he Om boot toe ee ee 
io ECS Sa la ae SI rt a ahd a AN Pee Sot a oe 6, 56 
SL 2 ee RS Ce nee a nel Winkie Gi os eo 8, 21 
‘Les Spey Te oe ee a i ries Mh ee EY ge se ] 
TOS SE) Sei te eek ee ME ee AT ee 38 
a a SERS a ee te pA a oy 32 
ck neh! Ba hte * Sepik ents gies eet 37 
EM eh tc te 2 adh Cee ds BON ee eee A5 
EEC Ss ere ee ete a pd eae 64 
A 3, 6, 10, 17, 23, 29, *35 
5 cannes 2, 11, *13, 16, 47, 53 
tn ee ae er ana 55, 61 
a 16;22573 
CRE were : 
Seer os. AA 


PENNSYLVANIA-Continued 


Channel No. 


UNE i Ark ea eon a ee DEA, Sea eae 65 
EET pel pret); ie at a Aen Se ee els Meer ne ROT ay Bay oy sels 14 
WA MoXs cr: 2) 21; [oem ae ee em RMN ML eS Peete 2s eye Sue 63 
WY Wiikee+ Barre tee el cc pe cla 28, 34 
Beer tfc Test: 1] Seay an ea Lee AEN Se MepMress Feet Sl (Sl ie Al alee 36 
Ney he se ts a hs te 3 So acaba dh gaan Sel cee eee nae 43, 49 


Providence. cit. occ ic a cccckadenstwcsstancpocsccmcee 10; 12, 16,5722 


Bitlee yas se tg a ee eg Ce he, Pe so ae aL ae 54 
PIVCSESOR or Bt hen Hoe gt he Face ree SES yak UG 8 ae 58 
GEC Sia ae a EET ee aa ae EAT ae Oat ee 14 
Chepleston cna ee ect ea UES, ve on Ws tr cd US 
a F< 1y (oy » Utama ar apa OIL Meg. SPALL ep nICA AAMC Eni Cae Teed 4 MARYS OO 8 
Colmer ct Ce ee ip) ha ea oe 10,419; 25,;'67 
CODA WEY pci ioe ct See 2 te AU ay, eal te On gee 

Florence it ee a Wer ct Mee Coie reper tay se wena SE tee) Le 8 
Genrdehowninn co ee ee as Sa 

Greenvitl eee eee. pte eco Pe Ry rhage Pe goa A, 23,4292 
Greenwoddiasbanihy Ure ats wag es Teese Ee eee tse te ea 

Loke: Crivaestio. sclera ote or Ree ee a ae sae 52 
Lantcdsheré ot oa te ae a, ait be Wey 31 
Eo ED (=; ke “ele ie 2 OER ki EE be oi a AER 45 
WACUB ON cet OE hae Reales eg 8 ie ed oe 43 
Newbert yc rk oe Se ee eee eee 37 
Ore lL] 5: a ah ah ieee A SAM ae 8S Te ro 44 
Rock icone tS ee pe tes a ee 61 
eee Ae LLL ¢: Reamer eA, dR orale rca. aie See overern eal Fp AZ. 
STD t= See I Oe Me Mw MER der Ane Alt Ae Ue) FL oreemel yo 47 
WINTON ric fore coe os ee a ree Se ee oy 65 


CAR ream elie goo ae re ee le okes ak ee ee 0 el (Fg 
Rete Pourthen cso ee ee Oe ee a oe 23 
ae RS sel eS ee ree ee pele eagles 8, 25 
BAIT SESE MTA Sop EE rk. 4 tenga ea slices ar eee oe 7 
| LIES (; eso A ead ae EE eens Mes terete Re Bm ea 9 12,°F5 
Leer ea ls Sd he eee ten Slee a ae amine eee 5,26 
WURGECRIG EDIE tou ee” ice se oe oe elves Lal, ane oe cale BALD es Wee nen 46 
TNC 231) | Pcl a Ser aah It RS ee le RNR, eS Nae AA MELO Uo 5, 20 
PINT Ch Cie oss is co caput Sess va, Seces eed pecbc dae Sado wendauaesancdeeede 

ily ga ee Ee ea et ae oe See ESE 6,10). 22 
ot TE oS Be en ee we SER Mea Piste 7,35 
ES U0) ES eae me eel ete eae mo Ms 11; 13; 38,°744 
HoT en i: CN SE ee UREA Eee Coo MN ROIs IES aes 

SMO CL CC) ee ieee RN a Ree i ky any Belle ae *2, 41 
WatPe rte Wilos.., ‘acre: 8 See ee ts ee oo ro FS | 
VAT oh aes eee ot ee 18 
Pe CIRIRC FA penne bie ot A cla adc 2 UL he eae Sten eee ve in aryaeO lot Saeed 17 

TENNESSEE 

Pes Gho1] Rpt adh Pe = nn A ae Oe ee a os Os Rane 2s OE ees | 14 
Bristol; Tenn,-Bristol, Va... es 6 
GHUMENGOGd x50. eu. sites el OS ee 3; 12; 43; 49, 755 
RCECEER GUD eho dh ep Sera clea eee eee 

fo LEE | Lo sl RA rea leg Re PS MM elie io 3 eo GAM, lees a 38 
RSA PURNNIN Gh pe Ae Po re ee eee Tee 37 
Caoreviters ooo =e ne N= Se re eee 24 
COVINGLOn mee ee erik ee ere! ot ae Se 4 Lee ee 19 
COSTED S17 1s Rega gS -0 5 eee he a eNO PRS BL) ae 46 
EPEC) 2S 05 fe | Mer eet ap ee oO ne aa 5S eel EEL 40 
CES Tp 1 5 dae A A De Pa ORS A ELE eee 27, 
CUPSULES| J) Pon cen Sel te ORE ERI aeliaD Ms ae AN ee Laer 48 
ACU IITiCl We raeee SEY ee te, De) 5) 9 eee oh ater une mn eee 67 
gf ioi el fe | prose: tO oth ee OME ge AL Mele te ha tnivaliG in gy e. 25 
a fo (oS | REO eae] aS ate le UE hes OR RE ie LS AR A MUSED 9,16 
HUST UTE [ih Oo Ra a a MR IP eke aes Bohol 11, 34 
(SOLE TH ee De RN Ale le Ww Srnatien her hey phe AG 

OES a YE SI ie a eC es STR eee 6,10; 720,26 
MEWPERCEDUEG (cud oe SE eee ee el eer oe eee 

ELD mS a eee ay BURL WO Pai Oe ee re eae Rn Re 58 
INCI VAUGL oo ke PL te a Pavel CeRlea gle eae 46 
PRAM I NS aca Lak cacte ccesecl dedi g ou cgane bern noteucha kala oat aa Bake 1 
DOWNS ONS eye ca oad See Susie sewedvodane en 3, 3, *1L0;) 13,42; 48 
IWNOUEISTOWD ooo ce! sion tenet cuss Ae ence Rg ant ee 

WII OCSOR Ort Ne ee te) BU 18 
Mesh View. sb Oo ORE 2) A, 3, By BU, OO 
SLUT Ce PR a Te SEO ESE x "a Ar SRL Rol es Wine Tote Cs 

PRES UMN acon baud doko eun oh olan tus essbuwsivus naruburt Akcut ap seis weak ae 51 
PONS RIL Diogo cust st srt ok en aete ie atl BoM oie ci BT ts hs 44 
SUF Sy Ad Loos OP Re ne Sy ce SR 62 
TST Tico) C2 fs Ra Seabee ee ondaL el fel aco L  e c de oa 42 
SPLICE IEY NI Sis scg segue eee Bea Bee duals sttaazanuha tte ieceeeusetinc 65 
UGE CTE a tiag ets ln a tag ete talento aas tes usameede arate ts mee he 55 
fe AGA Tin NE Ne Be AP hoot. SONY Wey ES dd Eden er Re 

TEXAS 

ie ct ie a al oe Ea th st eer. | 
NIG WRRS octet cS Se eee A ny see os ea 9, 33 
PRG ele Bet ae, et ce eR, ok tea nie oe ed | oP we tee Ge ae 34 
(lati Cs et a Re ote Pato ANE cA Peal com oe ME Bye oP 2 
PART id C2 set. Foe ee eek ee ee 2 AY 7 VO 
PU Oh ae Oe Me APS Rae" RA PT el ee ae No 

Acie i Ik ee eS ee 7; 18,24, *390 
Cory Try cy Got ee ce eee eee a eek ee eae Set 

Bet Ri yer sist te ed ere es ea ye ye oe 

Beaumont-Port Arthur. of. ..cc2.ncecttiecsces Spills A 62S, E87, 


* Channels assigned for use by non-commercial educational TY broadcast stations only 


TEXAS-Continued 


nee RE 


Channel No. 
a ie eG Le ee ge | 


Beeville. 22 a oe ae 
Bign Spritign sv cya cna te Ral tae a celle toe Ore a en TS af 
Bonhattizesc ene eae ele Ek Mek or Meanee 43 
Borgen ssc Sui Nee te a a a old ae ea ae 33 
Ls Ko by ROG ete Nc eB Ean Us ina yrheee coh ah imeem ah OME ES (5 
Breckenridge (057500 grog ote a av Pies. Ten ie 14 
Breecrilica rine S23) eertog ee ceri g es apa Ca! athe Seder 52 
Brownfields cio eee ee gine te ees 
Brownsville (also see Brownsville- = 8 © 

Barlingen=Westaco).ci. Sater Oe a 36 
Brownsville-Harlingen-W eslaco(!).......-.-- rae 
Brownwocedl ou iiss 0 cao esi hes ey | Ree Sra ea 1 9 

YVAN ais, 8 ee ea sa cen aase cet aet. Seo Biola ee ae) nee 54 

RNitdessie oe 8 On oe as ae tae 2 7.40) 
Sleburne ss ty oe 07s Co Sa eas eee Ol ee eon aa o7 
Merrit re 2 a es a Sh ae a a 21 
ColledeStation. Scio ates ee eee *3, 48 
COnFOe oo aites es REEL Nes SEN et MEMRAM BEI ¢) 
Corpus Ghinisttcc sts teak ag te i pet OT Be 6, LOp Fle, 22 
OPSICEIICH: 21 hee oe re Baty ee aT to el een 
Groce tis. Tk tar aoe h  l O se eeay coal t cee I ee 56 
SE Le) GT] 6, oh Neil a aN SDL AURORE SS 28 
SL YET 5s Aa a OT NNN dias Darcie Coat ad, taka ee 25 
PPGUACI TS Auras oe 2d aa ea ee 6 
CLE: Ra alt Sal a ON RO Ra NEE A, 8, *13, 23,29, 76 
Ee ee ctalia cou rolaproge dls tee ieee 
DENS OM tec csct ls suede tek Joes ced ee es oecee lass cate ek ee SW 
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(1) These assignments may be utilized in any community 
lying within the area of the triangle formed by 
Brownsville, Harlingen and Weslaco. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


15.75 KC WHISTLE 


The following TV trouble was encountered in a 
set a few weeks ago. The complaint was an 
excessively loud 15.75 kc whistle emanating from 
somewhere in the receiver. I tried small bits of 
paper or rubber between the two halves of the 
horizontal output transformer core as I had done 
before but this time it did not work. I finally 
found the trouble to be a fairly loose width coil 
core which was being electromagnetically vibrated 
against the fiber coil form by the 15.75 ke puise 
flowing through the width coil. I remedied this 
condition by sliding a thin strip of fish paper be- 
tween the core and the inner wall of the coil form. 


Nicholas DiPrimo 
313 High Street 


Lawrence, Mass. 


NEW USE FOR HAIRDRYER 


Here is a suggestion to help locate trouble in 
television sets. Quite often I run across sets 
which give trouble only after they have had time 
to get hot. When the chassis is removed and 
~ turned up to work on, it does not get hot enough 
for the trouble to show up. Heat lamps have been 
used for this, but I found a HAIR-DRYER of 
the type used in the home to be more effective. 
Heat can be applied to a single capacitor or other 
part one at a time. The part may also be cooled 
again as a double check. Faulty condensers, for 
example, will show with heat applied only about 
forty seconds. 

James C. Houston 


1538 Mardell Blvd. 


San Antonio 1, Texas 
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See your distributor 


TELE-TONE TROUBLES 


Two chronic troubles on Tele-Tone Model 
TV249 can give technicians not familiar with this 
model a big headache. 

POOR VERTICAL LINEARITY WITH _ IN- 
SUFFICIENT HEIGHT. A new 6SN7-GT vertical 
oscillator does not help and the voltages check 
about normal. This condition is usually caused 
by the 1.5M resistor which is in series with height 
control in the oscillator plate circuit increasing in 
value to about four or five megohms. Replace 
with new 1.5M resistor. 

POOR HORIZONTAL AND IN SOME CASES 
ALSO VERTICAL SYNC. The horizontal weaves 
or tears in extreme cases. The 100 mmfd. con- 
denser coupling the plate of the 6SN7-GT sync 
separator to 6AL5 diode limiter develops a high 
resistance leakage (50-100 megohms). Replace 
with good mica 100 mmfd. condenser. . 


Samuel M. Pearlman 
45. Starbird Street 
_ Malden, Mass. 


NOISE CHECK WITH SCOPE 


The use of the oscilloscope in servicing power 
supplies may be new to some. Here is a specific 
example in its favor. 

All are familiar with the sound of a failing 
choke, field coil or a bleeder resistor. When these 
components start to fail the “‘crashes’’ are of 
such short time duration the damping action of a 
standard 20,000 ohms per volt meter will not 
localize this trouble. 

Such a condition was evident in Stromberg- 
Carlson model 1121. This large set is of the 
AM-FM-SW type with 5U4-G, dual ‘“‘pi-type”’ 
filter and bleeder resistor. A signal tracer de- 
tected (and ampiified) the frying noise at various 
points in the B-++ circuit. However, as soon as a 
scope was used by placing the vertical input to 
various points throughout the filter and bleeder 
circuit, they appeared ‘‘clean as a whistle”’ and at 
different amplitudes. The greatest amplitude ap- 
peared at the plate of the 65Q7 tube. The trouble 


was a 100 mmfd mica capacitor which was con- 


nected between the plate terminal and ground. 


W. J. Hammons, Jr. 
7106 Raton Street 
Houston 24, Texas 
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6©CL6 
The 6CL6 is a 9-pin miniature power pentode 
especially designed for use in the final video stage 


of television receivers. It is capable of supplying 


132 volts peak to peak output across a load 
resistor of 3900 ohms. 

Heater Voltage (A-c or D-c)............ thon er eadOne ALOLES 
Heater Carrent) 5.9) os teg anes edev ug 49 OsOD° ampere 
Typical Operation in 4-me Bandwidth Video Amplifier 
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Plate Supply: Voltages. 0. urs ct eet 47) ue SOO ole 
| Grid—Nov'3. sos eis} emnecbedate Cathode at Socket 
Grid—No. 2 Supply Voltage) G2 7 Oey blis 
Grid~=No."! Bias Voligpe.. oo. ee seth ee ... —2 volts 
Grid—No. 1 Signal Voltage (Peak to Pésloee sae, 3 volts 
Grid—No. 2 Resistor., o).6 i") prac ae ae Deolans 
Grid-—Noi 1 Resistor, (405, 2: a ee megohm 
Load: Resistor 2005 | iociecs (200), ee Seer en aie 
Zero-signal Plate Curretttiaies cask © at pa lene ee ai 
Zero-signal Grid—No. 2 Current..... .. ine Was raf iets Be SY 
Voltage Output (Peak to Peak). ent. Enkei sania servolts 


6AH4-GT 


The type 6AH4-GT is a high perveance triode 
designed for use as a vertical deflection amplifier 
in television receivers. 


it ‘Heater: Voltage {Ae or Dc)s.,.0. sae ee: ++ ~6.3° Volts 
eater Currents 35 250s <4 ae Geers Seer ApS 

CHARACTERISTICS 
Conditions: 
Heater: : Voltages .\.rz osha wivouioosa ne 6.3 6.3 volts 
Plate: Voltage (D-c).; 17s saia ek ee 250 250 volts 
Grid Voltage (D-e)...ci2 cee secs —33 —23 volts 
Plate. -Current 33.5; Ooo ae 5.0 30 ma 
Transconductanece: 35, veto eee ee 4500 pmbhos 
Amplification ‘Bactor:s. Suni cade re ee te wae 8. 
Plate, Resistanven sth; eens y ones (ok Sei nk 1780 ohms 
Grid Voltage for 0.5 ma plate-current (approx.) . .—40 volts 
Maximum Plate Dissipation®............0...27.5 watts 
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PHORS FOR CATHODE RAY TUBES 


DESCRIPTION 


PHOSPHOR P1 is a zinc silicate phosphor which produces a brilliant fluorescent spot of green 
color and medium persistence. CR tubes employing this phosphor are particularly useful for general 
oscillograph applications in which recurrent wave phenomena must be observed. 

PHOSPHOR P2 is a zinc sulphide phosphor with a blue-green fluorescence and a green phos- 
phorescent color with long persistence. The blue-green fluorescence is of short persistence, how- 


ever, making this type of screen suitable for use where visual perception is important. This type tS 


of screen is generally used in oscillographs and in some radar or sonar indicator applications. 
PHOSPHOR P3 is a zinc beryllium silicate phosphor having a yellow fluorescence and a yellow 
phosphorescence with a medium short persistence. Although this type of phosphor is nearing 
obsolescence, it continues to find uses in oscillograph and indicator applications. 
PHOSPHOR P4 is available in three types. The all-sulfide type consists of two components, zinc 
sulfide which fluoresces blue and zinc cadmium sulfide which fluoresces yellow. The mixture of 
the two provides a highly effective screen of white fluorescence with short persistence which 
finds general application in monochrome direct-view television tubes. — . 
The all-silicate type also consists of two components, a blue-fluorescing calcium magnesium silicate 
and a yellow-fluorescing zinc beryllium silicate. The mixture produces a white fluorescence and a 
blue phosphorescence with a medium persistence and is especially useful for monochrome picture 
tubes for projection television systems. 

A combination silicate-sulfide type is also available but does not enjoy extensive use. 
PHOSPHOR P35 is a calcium tungstate phosphor which presents a highly actinic spot of bluish 
fluorescence with very short persistence. This type of phosphor is of particular value in cathode- 
ray tubes employed in high speed photographic applications. 
PHOSPHOR Pé is a white phosphor developed primarily for color television applications. 
PHOSPHOR P7 is a two-layer (cascade) screen of long persistence consisting of a layer of zinc 
sulfide on top of a layer of zinc cadmium sulfide. When excited by an electronic beam, this 
type of phosphor will produce a bluish fluorescence of short persistence. Following excitation, 
the screen will exhibit a greenish-yellow phosphorescence lasting for several minutes. CR tubes em- 
ploying this phosphor are found most often in radar or sonar applications, where extremely low- 
speed recurrent phenomena or medium-speed non-recurrent phenomena are to be observed. 
PHOSPHOR P10 is a very long persistence phosphor of the potassium chloride type which turns 
dark purple under the influence of an electron beam. An outside source of light is used for 


observation of the “dark trace.” The persistence of this trace depends on temperature and may 


vary from a few seconds to several months. This type of screen finds application in some memory 
devices but is not in general use. — Sore 

PHOSPHOR P11 is a zinc sulfide phosphor which presents a highly actinic spot of brilliant bluish 
fluorescence having sufficiently short persistence to make its use practicable in most moving 
film photographic applications without blurring. Exceptions are those instances where the film is 
driven at a high rate of speed. The characteristic brilliance of this phosphor makes it also valu- 
able in those applications requiring visual observation. : 

The persistence of P-11 phosphor is approximately 100 times as long as the P-5 phosphor. 
PHOSPHOR P12 is a zinc magnesium fluoride phosphor having an orange fluorescence and a 
phosphorescence of similar color and medium-long persistence. This phosphor was developed 
primarily for radar applications and enjoys the advantage of possessing an afterglow of the 
same color possessed by the fluorescence. 

PHOSPHOR P14 is a two-layer (cascade) screen consisting of a zinc sulphide and a zinc cadmium 
sulphide, and having a purple fluorescence with an orange phosphorescence. Although the per- 
sistence of this phosphor is slightly less than that of the P-7 phosphor, its orange phosphorescence 
is better suited to the dark-adapted eye and may be observed with less fatigue. 

PHOSPHOR P15 is a zinc oxide phosphor with an extremely short persistence and produces a 
fluorescent spot of both blue-green and near-ultraviolet color. The latter color has a persistence 
even shorter than the blue-green fluorescence, a feature that makes this phosphor particularly 
well-suited to the high speed scanning requirements of a flying spot signal generator. 
PHOSPHOR P16 is an extremely short persistence calcium magnesium silicate phosphor having 
small grain size, and providing a color peaking at the near ultraviolet at 3700 angstrom units. 
lt is of particular yalue in flying spot generator applications where a minimum of blurring or 
trailing of the signal is a requirement. 

PHOSPHOR P17 is a two-layer (cascade) screen having a fluorescence of greenish-yellow color 
and a phosphorescence of a yellow color. The initial fluorescence is of extremely short per- 
sistence, but the phosphorescence is of long persistence. This type of phosphor is most often 
used in simultaneous dual applications. Its short persistence component consists essentially of the 
P-15 phosphor and its long persistence component is the same as the P-7 phospher. 

PHOSPHOR P18 is a zinc cadmium sulphide phosphor having a short persistence identical to that 
of the P-11 phosphor, and a fluorescence peaking at a wavelength of 5505 angstrom units. It is 
of particular use in high voltage image tube applications. 


*The following is only an approximate definition of the terms used for qualitative description of persistence. Space limitation does not permit the publication of 
Pereietre Characteristic curves for each phosphor designation. 
ong: 
Medium Long: 
Very Long: 


Visible for more than 1 second. 


Luminance below 10 per cent of initial within 250 millseconds or less. _ Short: 
_Long variable persistence dependent on temperature, amount of illumi- 
nation, and electron-energy density of bombardment. 
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Luminance below 10 per cent of initial within 30 milliseconds or less. 
Luminance below 10 per cent of initial within 3 milliseconds or less. | 
Very Short: Luminance below 10 per cent of initial within 30 microseconds or less. 
Extremely Short: Luminance below 10 per cent of initial within 5 microseconds or less. 


Medium: 
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THE TELEVISION PICTURE TUBE 


The television picture tube is the most im- 
portant part of any television receiver. This is 
true not only because it is one of the most 
expensive parts in the receiver but primarily 
because it represents the result and purpose of 
all the other elements in the receiver. It is the 
picture tube which presents the principal 
difference to the set owner between a television 
receiver and a radio. The operation of this tube 
is a mystery to practically every owner of a TV 
receiver, and in many instances not thoroughly 
understood by some service technicians. An 
attempt will be made in this article to present 
a complete story of how and why a. picture 
tube operates, as well as how to recognize and 
check for defects which develop in picture tubes. 
Information on the elimination of a number of 
typical defects will also be given throughout the 
article. 


THE GLASS BOTTLE 


The TV picture tube is composed primarily 
of a glass bottle similar in some respects to a 
milk bottle. These “bottles,’’ as they are com- 
monly called, are supplied by glass manufacturers 
aud are made io exacting specifications agreed 
upon by the tube and glass manufacturers. The 
faceplate like the bottom of the milk bottle is 
made of heavier glass than the sides and must 


be optically clear and free of blemishes. The 
faceplate of practically all picture tubes manu- 
factured at the present time is made of a glass 
which is tinted to provide a greater degree of 
contrast. The inside of the faceplate is coated 
with a phosphor which emits light when bom- 
barded by a stream of electrons. It might be 
well at this point to consider the phosphors 
used on all cathode-ray tubes. 


THE PHOSPHOR SCREEN 


Phosphors or luminescent materials are solids 
which possess the property of emitting light upon 
receiving radiation of one or more different 
types. In considering phosphors for use in 
cathode-ray tubes, two materials having en- 
tirely different properties are of importance. 
The first of these are known as fluorescent ma- 
terials which “‘fluoresce” under direct radiation, 
emitting a form of light termed fluorescence. 
This conversion of invisible radiation into visible 
light occurs almost instantaneously and with 
little or no change in the temperature of the 
fluorescent materials. The second are phos- 
phorescent materials which possess the property 
of storing energy for a period of time, the phos- 
phorescence radiating visible light for some time 
after receiving initial excitation. The length of 
time during which this condition exists depends 
upon the decay characteristics of the particular 
phosphor used. 

By combining fluorescent materials with 
phosphorescent materials, phosphors are created 
which may be suitable for various purposes. 
The variation in nature and quantity of these 
combined materials provide phosphors which 
possess ihe property of converting various 
types of radiation into visible light, and of 
maintaining the radiation of visible light for 
various periods of time. . 


Phosphors, as used for the screens of cathode- 
ray tubes, have two important characteristics: 
COLOR and PERSISTENCE. These characteris- 
tics can be used to define the phosphor. Descrip- 
tions of phosphors which have been used in the 
manufacture of television picture tubes as well 
as all cathode-ray tubes are listed in the table 
shown on page 1. These phosphors are identified 
by the designations Pl, P2, P3, etc, as assigned 
by the RTMA Data Bureau. All cathode-ray tubes 
are so numbered that the first number indicates 
the diameter of the faceplate, the first letter is an 
arbitrary letter assigned to tubes which have 
different electrical or physical properties, the 
letter P stands for phosphor and the number 
following indicates the type of phosphor used on 
the faceplate. For example, a type 5CP1 has a 
faceplate five inches in diameter which is coated 
with a Pl phosphor and is used principally in 
oscilloscopes. A type 1OBP4 has a faceplate ten 
inches in diameter which is coated with a P4 
phosphor and is used principally in TV receivers. 


THE INSIDE COATINGS. 
After the phosphor coating is applied to the 


faceplate, the inside of the bell and neck area is 
coated with a conductive graphite coating called 
“aquadag.”’ This coating starts about two inches 
in back of the faceplate and extends part way 


-~down the neck of the tube as can be seen in 


Fig. 1 which is a photograph of a type 17BP4-A 
picture tube. This coating is connected electri- 
cally to the HV anode button, and also carries 
the high-voltage to the HV anode in the gun 
structure. In General Electric Aluminized 
Picture tubes, an additional thin layer of metal 
is used to cover the phosphor on the faceplate. 
This layer of metal also covers the inside area 
of the bell portion of the picture tube and is 


(Continued on page 5) 


(Continued from page 2) 

connected electrically to the anode button. 
The aquadag coating in aluminized tubes ex- 
tends only from the point where the metal 
coating ends to about two inches from the base. 
The metal coating on the bell of the picture 
tube as well as the aquadag coating on the neck 
can be seen in Fig. 2 which is a photograph of a 
type 21EP4-B picture tube. 

This layer of metal acts as a mirror to reflect 
the light produced by the phosphor. Picture 
tubes which do not have the aluminized coating 
have a clear glass area between the phosphor 
on the faceplate and the graphite coating. This 
area is clearly shown in Fig. 2 and can be used 
as a window to see the inside of the faceplate. 
If you look through this “window” at a time 
when a picture is being produced on the screen, 
you will notice that the picture looks clearer and 
considerably brighter. A portion of this bright 
clear picture is lost in the ordinary tube because 
some of the brightness is reflected back and 
scattered by the inside graphite coating resulting 
in deterioration of picture quality. Through the 
addition of a reflective metal coating, none of 
the brightness is lost on the inside of the tube, 
and it is all reflected through the faceplate 
resulting in a considerable increase in bright- 
ness. 

The inside graphite coating, as previously 
mentioned, is electrically connected to the HV 
anode contact and represents a part of the second 
or HV anode. The effect of this HV on the 
electron beam will be discussed in detail later. 
Most picture tubes also have a graphite coating 
on part-of the exterior portion of the bell. This 
coating does not make contact with the anode 
button and is usually separated from it by a 
circular area of clear glass. The conductive 
coating on the outside of the bell and the 
conductive coating on the inside of the bell 
separated by glass, form a capacitor which is 


used as part of the HV power supply filter net- 
work. The area which is covered by the exterior 
portion determines the capacitance. Most of the 
larger size picture tubes have a coating which 
covers a smaller portion of the outside bell area 
than that covered on smaller tubes. The reason 
for this is to limit the capacitance and, there- 
fore, the charge which if accidentally discharged, 
could be a safety hazard. This outside coating 
covers most of the bell on the seventeen-inch 
tube in Fig. 1, but only about a two-inch band 
back toward the neck of the twenty-one inch 
tube in Fig. 2. 


IMPLOSIONS 


After the interior coatings are applied, the 
electron gun assembly is flame-sealed into the 
glass bottle. The air is removed by attaching 
high vacuum pumps to the tubulation at the 
center of the base and baking the bulb at 750 
degrees Fahrenheit for a prolonged period. 
When as much air as possible has been removed, 
the tubulation is sealed off. This tubulation is 
just inside the key projection on the bakelite 
base of the picture tube. Due to the vacuum 
created by the removal of practically all air 
from the inside of the tube, a tremendous pres- 
sure is exerted on the outside area just by the 
normal atmospheric pressure. As an example a 
ten-inch picture tube has a total glass area of 
about 375 square inches. Assuming an at- 
mospheric pressure of 15 pounds per square 
inch, the total pressure in pounds would be 
375 x 15 or 5625 lb. If this is converted to tons 
it equals 2.81 or almost three tons. Since the 
total pressure is in direct ratio to the glass area, 
the total pressure becomes greater as the size 
of the picture tube is increased. Inasmuch as 
this pressure is from the outside, a fracture of 
the envelope will cause the glass to be driven 
inward. A picture tube is, therefore, said to 
implode rather than explode. Every precaution 
should obviously be taken in handling picture 


tubes to prevent the possibility of scratching or 
chipping any surface which could result in an 
implosion. | 

Although only a very few injuries from pic- 
ture tube implosions have been reported, the 
danger is ever present. As an example, the 
photographs shown in Figs. 3 and 4 illustrate 
the effect of a picture tube implosion. In this 
case the implosion, fortunately, occurred at a 
time when the chassis was in the cabinet. 
Notice the size of the pieces of glass remaining 
from a twenty-one inch picture tube. Most of the 
small tubes which were not protected were 
broken and the aluminum shield cans were 
dented. As a precaution ALWAYS wear safety 
glasses whenever handling an exposed picture 
tube. Another hazard is also present after a 
picture tube implosion and that is the danger 
of cuts from the glass splinters or pieces. Since 
there is always a danger of infection from any cut 
or scratch, be sure to wear heavy gloves if it is 
ever necessary to touch or remove fragments of 
an imploded picture tube. Considerable care will 
be required in removing all of the glass splinters 
and fragments from the chassis and cabinet. This 
should be done in order to eliminate the possi- 
bility of anyone’s receiving acut during either this 
or some future servicing operation. Some care 
should also be exercised in disposing of the glass 
fragments. One suggestion would be to use an 
old cardboard box and either tape or tie it closed. 
A heavy paper bag may also be used but it should 
be completely lined with several layers of news- 
paper. 

In the next issue the electron gun will be 
described. Defects which develop in the cathode 
as well as information on how to observe an 


enlarged image of the cathode as it can be made 


to appear on any picture tube screen will be 


included. How to eliminate some defects such as 
shorts, opens and contaminated cathode sur- 


faces will appear in subsequent issues. 


Fig. 1. General Electric Type 17BP4-A picture tube showing clear glass 
area between the faceplate and the aquadag coatings. 


Fig. 2. General Electric Type 21EP4-B picture tube shawiie the inside 5 : ; in Fi 
aluminized coating on the edge of the faceplate and the bell area. Fig. 3. Front view of a TV receiver in which the picture tube imploded. Fig. 4. Regt view of the same receiver shown in Fig. 3. 
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ENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions fo The Editor, Techni-talk, Tube Department 
General Electric Company, Schenectady 5, N. Y. 


EXTENDING BATTERY LIFE 


I have a very simple and timely dealer sales 
idea which I find really saves money as well as 
increases my sales. 

There are many small and various sized 
batteries, as we know, which have a relatively 
short shelf life. This, of course, discourages 
dealers from stocking an adequate assortment of 
batteries and packs. Thus, both he and the dis- 
tributor lose potential profits. 

The solution is very simple and effective. Place 
the batteries in a deep freezer, or the top freezer 
of a G-E refrigerator. The below freezing 
temperature prevents the batteries from dis- 
charging and they can be kept almost indefinitely. 


Herburt F. Taylor 
904 Enfield St. 


Thompsonville, Conn. 


PICTURE SMEAR 


4n- servicing a-Tele King. 12}4:-inch- set-Model 
410 I found the following: 

After 30 or 40 minutes the screen would turn 
very bright and the fine features in the picture, 
such as, the eyes, nose, mouth would have a one 
or two inch smear across picture for a few seconds 
and then go back to normal. 

Diagnosis: poor frequency response. 

Found trouble to be an intermittent open in 
the peaking coil. I resoldered both leads of the 
peaking coil which was wound on a resistor. 
~ JT assume the wax must have softened after the 


set was on for awhile and allowed a poor solder 


hacmw! 


27EP4 


The 27EP4 is a magnetic-focus and magnetic- 
deflection, direct-view all-glass picture tube for 
television applications. It sneer ae a 24 by 18%- 
inch picture and has an electron gun which is 
used with an external single-field ion-trap magnet. 
Other features of this tube include a high-quality 
gray faceplate which increases picture contrast 
and detail under high ambient light conditions, 
a reflective metal-backed screen to increase 
light output, and a space-saving rectangular face 


shape. 


connection to open the lead from the peaking 
coil to the resistor. Vibration in the room would 
make it go on and off. 


Melvin Fineburg 
357 3/4 So. Detroit St. 
Los Angeles 36, Calif. 


HV ARCING 


Recently I repaired a TV Receiver with an 
HV arcing which was very difficult to locate. 
After spending many hours searching, looking, 
checking and doping the hi-voltage supply, I 


Heater. Voltages. .2)c. oar ae en ee ee ales 
Heater Current...... ..0.6 + 10% Ampere 


finally replaced every part from the grid of the i HOPosetate PALE SAE te ABIL BO. DETERS 
6BG6-G to the picture tube HV lead. Still the Diagonal 9 iio. sr0 sn tin ba wg taealoeriretels tet aa hee PUL Dees 
same arcing caused streaks all across the picture, | Over-all Length. ..................... 23146 +% Inches - 
I then decided to remove the rubber cap from | Greatest Bulb Dimensions 
the end of the HV anode lead. Then I discovered Diagonal ............ er eeen Lege Ap meches 
that the arcing was between the anode terminal dt ota ei uur ga asim 
Heightii.¢ sates canes . 2074 + 346 Inches 


on the picture tube and the inside graphite 
coating. A new picture tube finally corrected the 
trouble. | 

I hope this will help some other service man, 
as it is something | have never seen before. 


RECOMMENDED OPERATING CONDITIONS 


Anode: Voltage: +..o 4217, Wea ee er ameeosn00..V olts 
Anode Current, average...............95 Microamperes 
Grid-No: 2 Voltages: 2 isl hg ied toe cen 000 Volts 
Grid-No. 1 Voltage§................. —33to —77 Volts 
Focusing-coil Current¢, approximate...... 118 Milliamperes 


Ion-Trap Field Intensityt, approximate. ....... .38 Gausses 


James C. Houston 
1538 Mardell Blvd. 
San Antonio 1, Texas 


§For visual extinction of undeflected focuséd spot. : 
4 RTMA Coil No. 109 at 334 inches from yoke reference 


line. 
+ Single-field ion-trap magnet adjusted to optimum position. 


BETTER CONTACT CLEANER 


I read with interest the Bench Note in Techni- 
talk for April-May 1952, referring to the use of 
an eraser a cleaning contacts .on tuners. 

Am enclosing a sample of eraser, impregnated 
with diamond dust, which has served very well. 
It burnishes tuner contacts, tube prongs, socket 
prongs, removes rust from tools, and can be 
fashioned into various shapes for numerous 
applications. 

I use it in an old aligning tool to reach difh- 
cult spots. 

It is sold under the trade name of “Brite Boy”’ 
and can be obtained from most watch supply 
houses for about 40 or 50 cents. Size is about 
1 x 2 inches. ‘ 


Arthur H. Lawrence 
443 FE, 142 Street 
Bronx 54, New York City 
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THE TELEVISION PICTURE TUBE—Il 


In the last issue the different type Phosphors 
used in cathode-ray tubes were discussed in 
considerable detail. The inside and _ outside 
conductive coatings used on glass cathode-ray 
tubes were also described. In this issue the 
metal-cone type picture tube and the electron 
gun together with some of the defects which 
develop in this gun will be discussed. 


THE METAL-CONE PICTURE TUBE 


Some picture tubes use metal instead of glass 
for the cone or bell portion of the bottle. This 
has some advantages such as (1) a reduction 
in the total weight and (2) less chance of an 
implosion due to the reduction in total glass 


area. The metal-cone type also has several dis- 


advantages among which are (1) the shock 
hazard from the entire metal cone surface; (2) 
the are ae of the cone becoming partially 
magnetized which may cause picture distortion; 
(3) the necessity of a second HV capacitor to 
take the place of the capacitor formed by the 
graphite coatings previously described; (4) the 
possibility of high-voltage leakage from the 
metal cone to either the deflection yoke, the 
cabinet or the chassis. The service technician 
must exercise additional precautions when serv- 
icing receivers using metal-cone picture tubes 
primarily because of the shock hazard. 

The metal-cone type picture tube goes through 
practically the same manufacturing processes as 
the all-glass picture tube. One exception is in 
the application of an exterior aquadag coating 
to the cone. Since the metal-cone cannot be 
used as a dielectric to form a capacitor, aquadag 
is only applied to the inside ee of the metal 
cone. This coating also extends into the glass 
neck and makes contact with the HV anode 
cylinder. The HV filter circuit in receivers using 
metal-cone picture tubes usually include a 
second HV capacitor to take the place of the 


Two types of electron guns used in TV picture tubes. 


one ordinarily formed by the internal and 
external aquadag coatings. 


THE ELECTRON GUN 


In the same way that the picture tube is the 
heart of the TV receiver, the heart of the picture 
tube is the gun structures shown in Figs. | 
and 2. These three types of guns are currently 
used in the manufacture of General Electric 
picture tubes. The straight gun type shown at 
the top of Fig. 1 is used in some of the smaller 
size aluminized picture tubes such as the 
5TP4, 1OFP4-A and 12KP4-A. A straight gun 
can be recognized by the straight adjacent edges 
of the number two grid cup and the HV anode 
cylinder. Tubes which use a straight gun do not 
require an ion-trap magnet. 

The bent gun shown in Fig. 2 is by far the 
most popular type since it is used in the larger 
size aluminized picture tubes as well as many of 
the non-aluminized types. The bent gun can be 
recognized by the slanted adjacent edges of the 


number two grid cup and the HV anode cylinder. | 


All picture tubes which use a bent gun require 
an ion-trap magnet. 

The electron gun shown at the bottom of 
Fig. 1 is also a bent gun type but in addition, it 
has a focusing electrode which eliminates the 
use of an external focus coil or magnet. This 
type gun is used in electrostatic focus type tubes 
such as the 17EP4-A and the 21FP4-A. As 
previously mentioned all picture tubes which 
have a bent gun require an ion-trap magnet. 
All three types of guns shown in Figs. 1 and 2 
contain the following parts each of which will be 
discussed in detail: (1) heater (2) cathode as- 
sembly (3) grid No. 1 (4) accelerating anode or 
grid No. 2 (5) HV anode. 


THE HEATER 


The heater of a picture tube, shown inside 
the cathode sleeve in Fig. 2, serves the same 


punpere as the heater in any other indirectly 
eated cathode type receiving tube which is to 
heat the cathode and maintain it at an emitting 
temperature level. The picture tube heater is 
composed of a tungsten wire wound to form a 
double helix and coated with an insulating 
material (aluminum oxide) to prevent inter- 
filament shorts and filament to cathode shorts. 

The television picture tube, due to its prin- 
ciple of operation, must necessarily have a 
considerably higher vacuum than _ receiving 
tubes. This factor results in longer heater life 
since there is less vaporization of the tungsten 
filament when operated at the normal heater 
voltage. The heater in a picture tube may, 
during its useful life, develop certain defects. 
Some of these defects can be remedied by the 
service technician while others will make the 
picture tube practically useless. 


HEATER DEFECTS 


- Occasionally a picture tube will develop an 
open heater. This can be caused by any one of 
the following: ) 

1. Severe physical shock which, due to the 
instantaneous strain, causes the filament to 
break. Very little can be done by the service 
technician to permanently remedy this 
type of defect. A temporary weld may be 
made either by sparking a high a-c voltage 
across the filament terminals’ or by dis- 
charging a capacitor (100 to 200 mfd 450 v.) 
across the filament terminals. This type of 
repair is not recommended since it usually 
lasts only a few hours at the longest. 

2. Excessive heater voltage which causes the 
filament to melt in one or more places. 
When this happens the picture tube must 
be replaced. | 

3. Loss of vacuum will also cause the filament 
to vaporize and open in one or more places. 
The getter deposit which can ordinarily be 


1 


factorily in receivers which have the signal fed 


into the grid and not the cathode. 
The heater of the picture tube is designed to 


tube is operating at a lower than normal heater 
voltage, it is advisable to bring this voltage back 
to normal. This can be accomplished by using a 


V5 V6 VI7 


Val V9 VIO V4 
25L6 I2SN7 =: 12AU7 6BC5 6BC3 6BC5 6AU6 
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V7 Vi v2 


I2AT7T ~—s-- 6AB4 épck. ine 


9.°3 
operate at a certain voltage which in all current separate transformer as suggested in the preced- eGRRAL. 5 
type picture tubes is 6.3 volts at 0.6 ampere. If ing paragraph as long as the filament voltage does CUTOUT | rear ee 
for some reason this voltage is reduced, the not exceed 6.3 volts. ; R454 ‘ 
cathode temperature will also be reduced, thereby Practically all of these units operate the 1 20 
affecting both the picture quality and brightness. picture tube at a higher than normal heater Ke 3 
Occasionally a receiver will be found where the voltage. This cannot be considered a recom- AE ee a Reet On VI4 3 Vi2 Vil VI6 VI8 
heater voltage is too low. In this case the line mended procedure to extend the life of a picture 25BQ6 l2SN7GT = GALS SSL7GT 25W4GT 6AUG SALS L456 
voltage should be checked and if this is low, all tube since the heater voltage must be consider- prods be 
i voltages in the receiver will be low. If, however, ably higher than the voltage at which the tube sh 
seen through an open rectangular area in the line voltage is normal, the circuit should be was originally designed to operate. As an example, 
the aquadag coating on the neck of the checked to see if some defect has caused this the light output from a light bulb which has V8 
tube will appear either black or milky in reduced voltage. been in operation for several hundred hours 12 
color instead of the usual silver appearance. One example of this would be an increase in will tend to decrease. This light output could be S45] PICTURE 
Nothing can be done by the technician to the resistance of the “‘globar’’ resistor R454 in brought almost back to normal by increasing 1451 (M) I 451(F) POWER TUBE 
remedy this condition since the picture Fig. 3. If this resistor increases in value, the the filament voltage. If the filament voltage is as, 
tube would not operate on “air” regardless voltage drop across it will also increase, thereby increased, the conditions which caused the 
of the condition of the filament. decreasing the heater voltage on all tubes in- reduction of light output are greatly accelerated I7V 60% 


4. A defective contact at one of the picture 
tube heater base pins will also cause the 
heater to check as open. In every case 
where an open heater in the picture tube 
is indicated, the service technician should 
try resoldering the base pins. This type of 
repair 7s recommended since it returns the 
picture tube to a condition at least as good 
as it was before, and with very little chance 
that this same condition will reappear. 

‘Unfortunately the heater of a picture tube 

may develop a “short”? as well as an ‘‘open.”’ 
One type of short is the cathode-heater short. 
The heater usually touches the cathode sleeve 
in one or more places as shown in Fig. 2. This 
does not ordinarily cause a_ cathode-heater 
short because the portion of the heater inside 
the cathode sleeve is coated with an insulating 
material. If, however, any of this insulating 
material breaks off at a point of contact with 
the cathode sleeve, it may result in a cathode- 
heater short. If a cathode-heater short exists in 
the picture tube, it may ground the cathode 
through the heater winding. In this type of 
circuit, a separate 6.3-volt- transformer can 
sometimes be used to extend the life of a picture 
tube. In most cases, this will only work satis- 
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HEATER TV 


cluding the picture tube. The replacement of this 
resistor with a new “‘globar’’ will correct this con- 
dition. Another example, which would result in a 
reduction of only the picture tube heater voltage, 
is one or more shorted turns in the picture tube 
heater (V8) in Fig. 3. This would decrease the re- 
sistance of the picture tube heater and therefore 
also decrease the voltage across it. The reduction 
in this heater voltage would depend on the num- 
ber of turns shorted out. If the picture tube 
heater voltage is not reduced by more than ten or 
fifteen percent, it may operate normally at this 
reduced voltage. If necessary, a separate 6.3- 
volt transformer could be used to supply only 
the picture tube heater and in this way prolong 
the life of the picture tube. An emission test 
with the unit which will be described in the next 
issue would indicate whether or not the expense 
of adding a filament transformer would be jus- 
tified. If the heater voltage is reduced by more 
than fifteen percent, indicating that more than 
fifteen percent is not operating, the picture tube 
should be replaced with a new tube. 

There has recently appeared on the market 
a number of units which increase the heater 
voltage above normal and, thereby, claim to ex- 
tend the useful life of a picture tube. If a picture 


GLASS INSULATOR 


and the possibility that the filament will burn 
out prematurely is considerably increased. If 
this hypothetical light bulb were pep ace with 
a new bulb and operated at the higher voltage, 
its life would only be a fraction of its normal 
expected life, and, in addition, its light output 
would decrease at an accelerated rate. Prac- 
tically the same conditions are found in ‘‘Photo- 
flood” lamps which are designed to produce a 


very bright light. This type of lamp has a very 


high filament temperature and is only expected 
to have a very limited life. 

A similar result is obtained if the heater volt- 
age on a picture tube is considerably increased. 
A picture tube which is on its “‘last legs’’ due to 
low emission can be given a “‘shot in the arm”’ by 
increasing the heater voltage. This increase in 
heater voltage, like a “shot in the arm,” is only 
temporary and after a few weeks, at the most, a 
new picture tube will be required anyway. An- 
other important consideration is that if this unit 
is left in the circuit when a new picture tube is 
installed, the life of the new tube will be con- 
siderably shortened. If a new tube fails during 
the manufacturer’s warraniy period and exam- 
ination indicates that its failure was due to ex- 
cessive heater voltage, credit will not be allowed. 

) 


GETTER LOOP 


MASKING APERTURE FOR 
| DEFINING EDGE OF BEAM 


BULB 


— GETTER SHIELD 


Fig. 3. Typical filament supply circuit used in many General Electric TV receivers. 


These facts should be kept in mind whenever a unit 
is installed which abnormally increases the heater 
voltage. Remember that in many cases, one dis- 
satisfied customer will more than offset a great 
many satisfied customers. 


THE CATHODE 


The cathode of a picture tube is composed of 
several parts as shown in Fig. 4. The structure 
of the complete cathode assembly cannot ordi- 
narily be seen since it is welded into the Gl cup 
as shown in Fig. 2. The cathode is a small metal 
cylinder with a cap on one end. Only the top 
of this cap is coated with an emitting material. 
The other end of the cathode cylinder is open 
so the filament can be inserted. The picture tube 
cathode differs somewhat from the cathode found 
in the ordinary receiving tube, in that the emit- 
ling area in the ordinary tube is the outside 
area of the complete cathode sleeve, whereas 
the emitting area in a picture tube is only the 
top of the cathode sleeve cap. A ceramic spacer 
is placed in back of this cap and held in place 
by a metal collar. which is spot-welded to the 
cathode sleeve. A metal spacer is first inserted 
into the Gl cup which prevents the cathode 
emitting material from contacting Gl. The 
space between these two surfaces is between 


four and five thousandths of an inch. As the - 


cathode heats up it reduces this spacing to 
between two and three thousandths of an inch. 
A cathode insulator shield plus a ring which is 
spot-welded to the inside of the G1 cup completes 
the cathode-Gl assembly. All of the parts of 
this assembly can be seen in Figs. 2 and 4. Ob- 
viously, all of these parts as well as the thickness 
of the cathode emitting surface must be precision 
made. 


CATHODE DEFECTS 


The close spacing of the cathode and Gl 
cup increases the possibility of a short developing 
between these two elements. Occasionally this 
type of short as well as a short between other 
elements can be eliminated by the application of 
a high-voltage spark. This can be obtained from 


only the HV anode current which is somewhat 
less than 200 microamperes, a short to ground, 
even of very short duration, may cause it to 
heat up and change value. An increase in its 
resistance will cause the picture to ‘bloom’ 
whenever the brightness is increased. 

The function of the picture tube cathode is 
to emit a sufficient number of electrons to pro- 
duce adequate fluorescence of the picture tube 
screen. The cathode of a picture tube like the 
cathode of a receiving tube is ordinarily the 
only part which “‘wears out.’’ When the cathode 
no longer emits a sufficient number of electrons, 
the brightness falls off and the tube has low 
emission. A reduction of the emitting qualities 
can be caused by several different conditions. 
One, and by far the most common, is the gradual 
depletion of the active cathode material resulting 
in low emission. When this happens, very little 
if anything, can be done to restore the emission 
to normal for a very long period of time. There 
have recently appeared on the market a. number 
of ‘‘reactivators’” or ‘“‘rejuvenators” for TV 
picture tubes. Many service technicians will 
recall that a similar type unit was used on re- 
ceiving tubes. Other methods were also used, 
such as placing receiving tubes in an oven at a 
certain temperature for so many minutes or 
hours. It was found that these tubes were tem- 
porarily renewed and tested perfect on a tube 
tester. It was also found that these tubes did 
not stand up in actual use. Repeated service 
calls to rejuvenate or replace the same tube are 
rather difficult for a reputable technician to 
explain. In view of this, reactivating receiving 
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tubes is seldom heard of today. A similar con- 
dition has also existed during receiving tube 
shortages when open filaments were welded 
together by sparking a high a-c voltage across 
the filament terminals. This was usually success- 
ful, but the weld just didn’t last, and again it 
was found that temporary repairs do not 
make satisfied customers or prosperous tech- 
nicians. 

A somewhat different condition, aside from 
the depletion or the wearing out of the cathode 
emitting material, is present when for one reason 
or another the grid is driven positive with respect 
to the cathode. This may be due to a leaky 
coupling capacitor in the picture tube grid 
circuit, a change in resistance values or poor 


receiver design. A check for this is to connect 


a VI'VM between the picture tube grid and 
cathode with the picture tube in operation. This 
connection can be made by using an extension 
cable between the receiver socket and the base 
of the picture tube. Remove only enough in- 
sulation from the Gl and cathode wires to 
make contact with the VIVM leads. These 
extension cables can be obtained from your 
General Electric Tube and Parts Distributor. If 
at any setting of the brightness or contrast 
controls the grid goes positive by more than a 
few volts, the circuit should be checked. 

In the next issue, information on how to 
observe an enlarged image of the cathode as it 
can be made to appear on any picture tube 
screen will be included. The other elements in 
the electron gun and their affect on the electron 
beam will also be described. 


VY SPACER a “‘sparker’’ or high-frequency tester such as a ) CATHODE SLEEVE CATHODE CAP 
CATHODE INSULATOR UT | the model BD10 manufactured by the Electro LL 
SHIELD ee . GETTER BAR Technic Products, 4602 W. Montrose Ave. CERAMIC SPACER 
i (} . . " . . . z 
; on eecn Chicago 4, [ll. This unit has a list price of $12.10 
CATHODE RING '002"HOT and may be obtained by your tube and parts 
GRID *| CATHODE distributor from the manufacturer.: This type Y 
SPACER ACCELERATOR H.V. ANODE unit developes a spark which will jump across pet We oe rong oe 
OR #2 GRID CYLINDER a one-inch air gap and can also be used to detect WELDED TO SLEEVE Y 
a “‘gassy’’ picture tube. This application will be ZA OXIDE COATING 
described under the section on gas in picture ah 
tubes. Another sours of a high-voltage spark ea i 
ri ‘ : : NY { 
SPACING CLIPS WHICH ALSO the Uicbessiver Theirs vet Seek e cae eveveT spotwetoeo/ |) "\ cap _spotweLoeo 
PROVIDE CONTACT BETWEEN in using this source, such as the possibility of TO CATHODE SLEEV Y) TO CATHODE SLEEVE: 
GUN AND INSIDE CONDUCTIVE shock as well as increasing the resistance of z | 
COATING (AQUADAG) the filter resistor or burning it out completely. CATHODE ASSEMBLY 
This is the resistor which is connected between 
the HV rectifier filament and the picture tube Fig. 4. Drawing of cathode assembly showing the 
Fig, 2; Cuteaway drawing of ah slecironaue: anode cap. Since this resistor ordinarily passes different parts and their location when assembled. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Division, 
General Electric Company, Schenectady 5, New 
York. 


INTERMITTENT INTERFERENCE 


Complaint was of intermittent interference of 
approximately four-second duration with ap- 
proximately eight-second interval. Effect was 
similar to auto ignition with two distinct bands 
across the picture, sound effect was a buzzing. 
It also blocked out radio reception even on local 
station. Neighbors near-by reported same trouble. 
Lower channels affected more than others. All 
electrical items in house were disconnected with 
no results. Antenna was disconnected and 
trouble stopped. Finally was traced to a heating 
pad which had been left piugged in on low heat, 
-and had escaped detection. Pad unplugged and 
no more trouble, except for the poor wife to ex- 
plain, as this had been going on for almost a 
month. 


Vincent Meninno 
481 Ash St. 
Brockton 16, Mass. 


JUMPER CORD VERSATILITY 


I had a record changer out of the cabinet in a 
»customer’s home, end-was-abeut-to try it cut for 
adjustments. But I found I had forgotten to take 
along the female motor plug line cord attach- 
ment. 

I tried a TV jumper cord and sure enough it 
worked perfectly on the male plug of the 
changer motor. 

So, when in a similar situation, servicemen, 
try a TV jumper or line cord. 


Sol Sukenick 
5160 Arbor St. 
Philadelphia 20, Pa. 
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See your G-E Electronic 
Tube Distributor 


REMOTE TUNER CONNECTION 


When connecting an F-M tuner in a high 
fidelity installation or adding F-M to a radio or 
TV set, it is often necessary and desirable to 
locate the tuner at a considerable distance from 
the power amplifier. If the audio from the tuner 


comes directly from the detector, and not~ 


through an audio amplification stage, it is pos- 
sible to maintain h-f response without resorting 
to cathode followers etc. Simply disconnect the 
capacitor used in the de-emphasis network, first, 
then determine the length of shielded cable 
needed to connect the tuner to the amplifier. 
Since the capacitance per foot is given by the 
manufacturer, it is simple to calculate the total 
capacitance. If this capacitance in combination 
with the rest of the de-emphasis network gives a 
time constant greater than seventy-five micro- 
seconds then the cable must be shortened, how- 
ever, if the time constant is less than seventy- 
five microseconds connect a capacitor of suitable 
value at the point where the original capacitor 
was connected. 

It is possible using this method to place the 


tuner at a considerable distance from the power — 


amplifier depending on the type of cable used 
and the de-emphasis network configuration, 
without loss of high frequencies. 


Frederic T. C. Brewer 
144 Haddon Place 
Upper Montclair, New Jersey 


DAMPER CIRCUIT BREAKDOWN 


When an RCA TV set comes in the shop with 
the high-voltage compartment fuse blown, look 
for an arc from the damper tube heater wires to 
chassis. The voltage here is quite high, and un- 
tess the wiring is well iusuiated, it will break 
down, especially where the wires pass through the 
chassis, or rest against any sharp edge of the 
chassis. Taping the wires well with “Scotch” 
plastic tape and replacing the fuse will eliminate 
the trouble. Incidentally, an excellent method 
of locating troubles of this nature is to place a 
milliammeter across the blown fuse for a few 
seconds ... then the arc is easily located. 


James C. Davis 
2820 Phillips Ave. 
Charlotte 8, N. C. 
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12V6-GT 


The 12V6-GT is a beam pentode designed 


primarily for use in the audio output stage of a-c 
and Sora pane opolated equipment. It is 
capable of supplying high power output with 
high sensitivity, high efficiency and low third 
and higher-order harmonic distortion. Except 


for heater ratings, the 12V6-GT is identical to 
the 6V6-GT. 
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KEY 
12BF6 
The 12BF6 is a miniature duplex-diode 


medium-mu triode designed for use as a combined 
amplifier, detector, and automatic-volume-con- 
trol rectifier in radio receivers. The triode section 
is particularly useful as a driver for impedance- 
or transformer-coupled output stages. Except for 
heater ratings, the 12BF6 is identical to the 6BF6. 
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THE 
TELEVISION 
PICTURE 
TUBE—III 


This is the third of a series of articles on the 
television picture tube. In the last issue some 
defects which develop in the electron gun were 
described together with suggestions for eliminat- 
ing these defects. The following is a continua- 
tion of the same subject. 


CATHODE DEFECTS 


Since the emitting surface of the cathode is 
relatively small and the grid cylinder is only a 
few thousandths of an inch away, even small 
positive voltages (in excess of 6 volts) will draw 
excessive current from the cathode resulting in 
a contamination of the cathode emitting surface. 
If the surface is not completely destroyed, it may 
be returned to its normal condition temporarily by 
the application of a “hot shot”’ treatment followed 
by reaging. This is the process performed by most 
picture tube reactivators now on the market. A 
typical “‘hot shot” treatment is as follows: 

(1) Apply 12.6 volts to the heater for 2 min- 
utes with +5 to +6 volts between control grid 
and cathode (grid #1 to be positive). No connec- 
tion to G2 or HV anode. Caution: do not apply 
more than 6.5 volts to grid #1; otherwise, the 
emission of the cathode will be destroyed. 

(2) The tube is now ready for reaging as 
follows: 
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Fig. 1. Image of a normal cathode showing the relative 
size as it would appear on a seventeen-inch picture tube. 


Fig. 2. Cathode image as it usually appears on 
a new picture tube screen. 


Heater voltage 8.0 volts 

Grid #1 voltage +5 volts 

Grid #2 voltage 100 to 150 volts 

Time 2 hours 

It should be emphasized again that this hot 
shot and reaging treatment will not extend the 
life of a worn out picture tube. At best it can only 
give a few more days of life and a dissatisfied 
customer. | 

At this point, we would like to point out 
that it is not only the cathode that wears out with 


Fig.3. Cathode image asitnormally appears after 
picture tube has been in use for a period of time. 


long life but that the phosphor screen does like- 
wise. Since many “rebuilt” tubes use the original 
phosphor screen, reduced brightness as well as a 
shorter life may result. 

Inasmuch as the cathode is the part of a pic- 
ture tube which most frequently ‘‘wears out,” 
it is important that the service technician be 
able to recognize and identify this defect. One 
method is to use a picture tube emission tester 
such as the unit which will be described with 
complete information on its construction in the 


Fig. 4. Cathode image beginning to show a re- 
duction in emitting area. 


next issue. Another method is to observe an en- 
larged image of the cathode on the face of the 
picture tube. A certain amount of care must be 
taken when making this test since all of the 
electron stream is concentrated on a very small 
area of the picture tube screen. The picture 
tube should be removed from the receiver so 
that the deflection yoke and focus coil are not 
around the neck of the picture tube. In re- 
ceivers which have the picture tube mounted to 
the cabinet, it may only be necessary to remove 


the yoke and focus coil assembly from the neck 
of the picture tube. These units should not be 
disconnected electrically from the circuit. Also 
make sure that the picture tube is held firmly in 
place with the yoke assembly removed. Other- 
wise, it might fall out and either implode or 
damage the neck. 

If the picture tube requires an ion-trap mag- 
net, place it on the neck of the tube. Connect 
the HV anode cap and the picture tube socket. 
In many instances, it will be necessary to use 
extension leads on both the HV anode and the 
picture tube socket. These can be obtained from 
your General Electric Tube and Parts Dis- 
tributors. Be sure to turn the brightness control 
to minimum before turning the receiver on. 
When the receiver is turned on, advance the 
brightness control slightly and at the same time 
adjust the ion-trap for maximum brightness. 
DO NOT ADVANCE THE BRIGHTNESS 
CONTROL BEYOND THE POINT WHERE 


Figs. 5 and 6. Cathode images with small areas 
which are practically dead. 


2 


THE IMAGE IS VISIBLE AND CLEAR. Other- 
wise, the screen material may be damaged. 

If a somewhat larger cathode image is desired, 
a focus coil can be placed on the neck as close 
to the bell as possible. Fig. 1 is a photograph of 
a picture tube with a permanent magnet type 
focus unit in place. The spot on the face of the 
picture tube indicates the comparative size of 
the cathode image as it appears on a 17-inch 
picture tube. 

A new picture tube will produce an image 
similar to that shown in Fig. 2. After a picture 
tube has been in use for a period of time, the 
shadows increase and dark spots develop. Figs. 
3 thru 10 illustrate several different stages of 
cathode deterioration which may occur in vari- 
ous picture tubes. Fig. 3 is a normal image after 
a picture tube has been used for a period of 
time. Figs. 4, 5 and 6 have areas which are 
practically dead and may, therefore, have poor 
spot size. If an emission test indicates a normal 
emission level, these tubes can be considered as 
“good.”’ Figs. 7, 8, 9 and 10 show large areas 


which are “‘dead.’”’ Tubes which produce cathode © 


images like these usually also have “low” 
emission and should be replaced. It should be 
kept in mind that these images represent an en- 
largement of the spot which scans the face of the 
picture tube. If this spot is distorted in shape 
such as Figs. 7 thru 10, the clarity as well as the 
shading of the picture will be impaired. A re- 


ceiver may deliver a perfect video signal to the 
picture tube but if a sizable portion of the cath- 
ode area is lost the picture will be poor. The 
cathode image test will in most cases only in- 
dicate why emission has fallen off. It should be 
kept in mind, however, as a possible explanation 
for loss of picture quality. In these cases loss of 
a sizable portion of the cathode emitting area, 
even though the emission test is passable, would 
justify replacing the picture tube. 


GRID NO. 1 

The first grid (Gi) in a picture tube has the 
same function as the control grid in other elec- 
tronic tubes; although it is considerably differ- 
ent in both construction and appearance. The 
picture tube grid is made in the form of a cup 
which holds the cathode and heater assembly in 
place. This element was shown in the cut-away 
drawing on page 2 of the last issue. In some TV 
circuits the video signal is fed to the control grid 
and in other TV circuits to the cathode. When 
the video signal is fed to the cathode the control 
grid is connected to the brightness control 
circuit. 


GRID NO. 1 DEFECTS 
Due to the structure of grid No. 1, the only 
defects which develop in this element are an 
open circuit or a G,-cathode short. If an open 
circuit is indicated, try resoldering the base pin. 
This type of defect does not develop as fre- 


Figs. 7, 8, 9, 10. Cathode images with large areas dead. 
These tubes had low emission and poor picture quality. 


Fig. 11. Normal masking aperture at one end of HV Fig. 12. Masking aperture with edges burned due to 
misadjustment of ion-trap magnet. 


anode cylinder. 


quently as in the heater base pins but occasion- 
ally a ‘“‘cold’”’ solder connection is found. Since 
the G,; cup is only separated from the cathode by 
about four thousandths of an inch which is re- 
duced to about two thousandths when the tube 
is in operation, a short may occasionally develop 
between these two elements. This type of short 
can, in many instances, be eliminated by the 
application of a high voltage spark. This type 
spark can be obtained from a “‘sparker’’ such as 
the model BD10 manufactured by Electro 
Technic Products, 4602 W. Montrose Ave., 
Chicago 4, Ul. This unit, as mentioned in the 
last issue, has a list price of $12.10 and can be 
obtained from your tube and parts distributor or 
the manufacturer. Note: Before sparking, the 
cathode and heater should be connected to- 
gether. Also the minimum amount of sparking 
should be applied since excessive use of the spark- 
er may destroy the cathode coating. 


ACCELERATOR OR NO, 2 GRID 
One of the functions of the number two grid 
is to cause the electrons to move more rapidly 
toward the screen. This is accomplished by 
making it positive in respect to the grid by ap- 
proximately 300 volts. Another purpose which 
is performed by the G; element is to minimize 


brightness level changes as the high voltage. 


varies. This is particularly valuable since most 
HV power supplies have very poor regulation 
which allows a considerable voltage variation as 
the screen illumination changes. 

Physically the appearance of Gz is similar to 
G, in that it is cup shaped with an aperture at 
the center of the closed end. In the straight type 
gun shown at the top of page one in the last 
issue all sides of the cup are equal. This type 
gun does not require an ion-trap magnet. The 
bent gun type shown on page two of the last 
issue has the open edge of the cup cut at an 
angle. It is the electrostatic field created by the 
slanted edges of the Gz and HV anode cylinders 
which deflects the electron stream so that its 
normal path is toward the closed portion of the 
HV anode cylinder. The ion-trap magnet only 
affects the electrons and causes them to separate 
from the ions and go through the aperture in the 
HV anode cylinder, whereas the ions follow 


their normal path and are trapped within the 
HV anode cylinder. A brief explanation is as 
follows: the electron stream is composed 
principally of electrons, however, some ions are 
also present. Since the ions are heavier and 
larger than electrons, their normal course can- 
not be diverted as easily by a magnetic field as 
can the electrons. This is the reason why an ion 
spot always appeared only at the center of the 
screen on older type picture tubes. Since the 
electrons were deflected by the magnetic field of 
the deflection yoke and the ions were not, the 
constant ion bombardment of that small screen 
area resulted in a deterioration and discoloration 
(brown) of that portion of the screen. An illus- 
tration of this can be seen by referring to Tele- 
Clue H-61. The ion-trap magnet like the deflec- 
tion yoke is only strong enough to change the 
course of the electrons, and in this way it traps 
the ions by separating them from the electrons. 


GRID NO. 2 DEFECTS 


The structure of this grid also limits its de- 
fects. About the only defects which can occur 
are an open circuit which may be corrected by 
resoldering the base pin, or a G2-G; short which 
may be eliminated by using the “‘sparker’’ pre- 
viously mentioned. 


HV ANODE 


The high voltage anode cylinder can also be 
seen in Fig. 2 on page two of the last issue. The 
function of this element is to greatly accelerate 
the speed of the electrons. The voltage on this 
element also determines the spot size and, there- 
fore, contributes to the picture definition. 

The masking aperture on one end of the anode 
cylinder defines the edge of the electron beam. 
When the ion trap magnet is properly adjusted 
practically all of the electron stream is directed 
through this aperture. Fig. 11 is a photograph of 
a normal aperture and Fig. 12 illustrates a mask- 
ing aperture on which the metal was burned due 
to incorrect adjustment of the ion-trap magnet. 
In ordinary receiver type power supplies which 
in most cases have poorly regulated voltages, the 


‘metal would not be burned as much as shown. 


If the ion-trap magnet is not correctly ad- 


justed, the metal near the edge of the aperture 
is heated far above the normal operating tem- 
perature. This excess heat will cause gases to be 
given off in direct proportion to the length of 
time the trap is misadjusted. These gases con- 
taminate the cathode and thereby shorten the 
life of the picture tube. Another important point 
is that when the anode voltage is increased, the 
speed of the electrons in the beam is also in- 
creased. The faster these electrons travel, the 
harder they hit the metal around the aperture. 
This will in turn increase the temperature and, 
therefore, the amount of gas or vaporized metal 
which will be given off. If any of the metal is 
vaporized, it will affect the picture definition 
since this aperture defines the edge of beam. In 
no instance should the wattage to the picture 
tube anode exceed 6 watts, otherwise the aper- 
ture will melt. 

The spacing clips on the masking aperture 
ring contact the inside graphite coating which 
also contacts the anode button. This graphite 
coating may serve as one side of an HV filter 
capacitor as described earlier in this series of 
articles. The anode voltage present on this 
coating also attracts the secondary electrons 
which are emitted from the fluorescent screen 
due to bombardment by the electron beam. This 
prevents a large accumulation of secondary 
electrons in back of the screen. This accumula- 
tion when not properly drained off results in 
uneven light distribution over the screen area 
or a distorted raster for the first few minutes 
after the set is turned on. This condition occurs 
when the inside coating is located too far back 
of the screen. 


HV ANODE DEFECTS 


About the only defect which can occur in 
the picture tube HV anode is poor contact either 
between the anode button and the graphite coat- 
ing or between the graphite coating and the 
spacing clips on the HV anode cylinder. If this 
condition should develop, arcing will usually 
occur at the point of contact and the picture 
tube will have to be replaced. 

In the next issue the picture tube tester will 
be described together with construction details. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 


the editor and his decision will be final. The 


Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


TV INTERFERENCE 


I had a call one day last month on an inter- 
ference problem which had the appearance of 
32-volt Truck Electric System interference. 
Since there wasn’t a major highway within 3 
miles, that cause was ruled out. I checked all the 
electrical apparatus throughout the home but 
found nothing to remedy it. In desperation, | 
started checking the neighbors’ homes in the 
immediate area. In the first four homes checked, 
I found the same condition on their TV sets. 
In the fifth home, I found an immersion heater 
for a fish tank which had been recently pur- 
chased. It operated off of 110 volts a-c. I had 
my doubts whether this was the answer. But 
after disconnecting it from the power source, 
all interference disappeared. I coated this heater 
with a lead shield which eliminated all signs of 


this interference. 
. Robert M. Davis 
3802 Coolidge Ave. 
Baltimore 29, Md. 


TV HEADACHES 


(1) ADMIRAL 20Bi TV Chassis. This set 


came in shop with no video, audio apparently 
normal. All tubes and voltages checked good, 
except that AGC was very low. Checking video 
on the ’scope indicated good signal up to video 
output grid, plate having no signal at all. 
Analysis of pulsed AGC circuit used in this 
model showed that plate of 6AU6 AGC tube 
operates during positive pulse from winding on 
width coil. Pulse was there, but not of amplitude 
indicated (200 v p-p). Secondary of width coil 


Physical and electrical character- 
istics of popular types tabulated. 


Available in pocket guide 
or wall chart. | 
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was found to be open, causing insufficient peak 
pulses on plate to conduct and rectify, thus no 
AGC, The reason the 6AC7 video amplifier did 
not function was that the grid was blocked due 
to overdriving signal. 

Upon installing new width coil, it was dis- 
covered that the primary to secondary phase 
relationship had to be correct, otherwise, nega- 
tive pulses would result on 6AU6 plate. Reversing 
primary connections corrected this and _ set 
worked in normal maner again. | 

(2) STROMBERG-CARLSON TC-125. Owner 
had complained of poor vertical hold as long as 
we had been servicing set. The hold did seem 
critical, but we found no tubes bad or other 
obvious causes. When set did finally get to 
the shop, tracing down the vertical and sync 
circuits with ’scope and VI'VM still showed no 
fault. However, the video signal on the ’scope 
did show a definite depression at the 60-cycle 
point where the vertical sync pulse was. Finally, 
a check of the AGC voitage with a ’scope showed 
a pip at the 60-cycle portion of the sweep, 
which of course would be impossible with. the 
normal AGC filtering circuits used. In this case, 
the .25 mfd AGC filter condenser had been left 
out in manufacture, but of course any decrease 
in AGC filtering action on any set might result 
in the same symptoms, for the AGC naturally 
tends to follow the video, which peaks at the 
vertical sync pulse and thus reduces gain for 
that portion of the signal, if not properly filtered. 


Louis Eisen 


Schooley TV Sve. 
10917 S. Central Park 
Chicago 43, Ill. 


“VERTICAL ROLL ~ 


The complaint was a continuous vertical roll on 


Channels 4 and 7 only. The set was a Dumont 


‘Tarrytown.’ I checked the antenna lead from 
roof down to the set and continued to check 
through the vertical circuit without success. I| 
then tried changing the 6J6 in the tuner and the 
trouble was corrected. 

Alfred Wald 


60 Thayer Street 
New York 34, N. Y. 
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21ZP4-A 


The 21ZP4-A is a magnetic-focus and magnetic- 
deflection, direct-view all-glass picture tube for 


television applications. It provides a 19;3;- by 


14%-inch picture and has an electron gun which 
is used with an external single-field ion-trap 
magnet. Other features of this tube include a 
high quality gray faceplate which increases pic- 
ture contrast and detail under high ambient light 
conditions, and a space-saving rectangular face 
shape. An external conductive coating serves as 


a filter capacitor when grounded. 
Deflection Angle, approximate 
Horizontal: vrei 2 
Ges Be OMe tales 
ver-all Length.) testi wh ees. OS ere ee Inches 
ia al eae Dimensions iG 
IASON 6b shed ay nw wees bee hee bee ee eee Nenes 
Widths ioe. oy ae ghee ea Oa aealie im ohiag 
Height soos cog supine conan ee ee ee ones 
RECOMMENDED OPERATING CONDITIONS 
Anode Voltages 3p Se e000 Volts 
Grid No.2 Voltage: 35 sco a ee ONT oli 
Grid: No.1 Voltage...) 4, 3.-.3,'=-38 to! —77 Volts 
Focusing Coil Current, approximate (RTMA Coil 
No. 109 at 334 inches). .............118 Milliamperes 
Ton-Trap Field Intensity, approximate (single- 
field ion-trap magnet). ..................40 Gausses 


....c.+-.-67 Degrees 
.....+..70 Degrees 


6AX4-GT | 
The 6AX4-GT is a heater-cathode-type diode 
suitable for application as a damping diode in 
television sweep circuits, or as a_ half-wave 
rectifier. Two of these tubes may be used in a 
full-wave rectifier circuit. 


Heater Current. 53) horG rc a toe 1.2 Amp 
Heater Voltage (A-C or D-C)....05...... 6.3 Volts 
MAXIMUM RATINGS, Design-Center Values: - 
Peak Inverse Plate Voltage.............4000* max. volts 


Peak Plate: Gurrent; 120% eau y eas 
Hot-switching Transient Plate Current 
For duration of 0.2 second maximum... 3.0 max. amp 

D-c: Plate -Current soo 2.55 ¢ eetiee ane en eo ae nek 
Peak Heater—Cathode Voltage: 
Heater negative with respect to cathode..4000T max. volts 
Heater positive with respect to cathode.. 100 max. volts 
* The rating applies only to television damping applica- 
tions where the duty cycle of the voltage pulse does 
not exceed 15% of one scanning cycle and the duration 
of the pulse is limited to 10 microseconds. 


>» 600°max: \-ma 


-~ ¥-DBhe»- d-c-component~of~the—heater-cathode~—veltage ~- .——~ 


must not exceed 900 volts absolute maximum. 
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THE 


PICTURE 
TUBE-—IV 


This is the fourth and concluding article in a 
series on the television picture tube. In the last 
three issues, the physical structure, operation 
and a number of defects were described. Sug- 
gestions on how to eliminate some defects were 
also included. In this issue, the construction 


and operation of a picture tube tester will be 


described. 


PICTURE TUBE TESTING 


The testing of a picture tube has always been 
somewhat of a mystery to most service tech- 
nicians. This has been due primarily to the fact 
that test equipment manufacturers have been 
slow to market good usable equipment of this 
type. The unit described in this article has been 
designed to provide the technician with a depend- 


able low-cost picture tube tester. This unit in- — 


corporates a test for “‘shorts’’ which is practically 
identical to that used in the General Electric 
picture tube factory. 

In the mantfacture of picture tubes, a great 
many tests are made to insure good picture 
quality and long life. If we exclude tests for 
screen defects such as blemishes, color, etc., it 
is a fairly simple matter to determine whether a 
picture tube is good. The necessary tests are: 


1. Check for shorted elements. 


2. Check for open connections. 

3. Check for leakage between elements. 
4. Check for cathode emission. 

5. Check condition of cathode. 

6. Check for gassy tube. 

7. Check for air leaker. 


The first four testsycan be performed on the 
tester to be described. The fifth check on the 


condition of the cathode can be made by obser- 
vation as described in the last issue. The last 
two tests for gassy tubes or air leakers can be 
performed with a commercial ‘“‘sparker”’ unit. 
This unit will be described in the section on gas 
and air leaker tests. 


PICTURE TUBE TESTER 


The unit shown in Fig. 1 can be assembled 
and wired in a few hours time. The parts required 
will in most localities cost about $27.00 if all 
the parts have to be purchased. However, you 
will probably find that a number of these parts 
can be found in your “‘junk’’ box. This tester 
will save you many hours time making voltage 
tests and substituting picture tubes to determine 
whether the tube or the circuit is defective. The 
circuit for this unit is shown in Fig. 2. The 
following is a list of the parts required. 
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Fig. 1. Front view of Picture Tube Tester. 
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Fig. 2. Circuit diagram for tester shown in Fig. 1. 


2—1}4-in. pointer type bar knobs. 

1—Octal base tube socket. 

1—General Electric 5Y3-GT tube. 

1—20-mfd 450-volt capacitor. 

1—Normally open SPST push-button switch. 

3—General Electric Type NE45 Neon bulbs. 

3—Adjustable slide, candelabra base, pilot 
light sockets. : 

1—No. 40 pilot light. 


1—Adyjustable slide, miniature screw, pilot 


PARTS LIST 

1—Thordarson No. T22RO1 transformer or 
equivalent. This type transformer has these 
voltage windings: 275 v-O0—275 v at 50 ma, 
5 v at 2 amp, 6.3 v at 2.5 amp. 

1—Mallory No. 1335L switch (this is a 3-gang, 
6-pole, 5-position rotary switch). 

1—0-500 microammeter (preferred) or 0-1 
milliammeter (3-in. or 3%-in. case). 

1—20,000-ohm, 4-watt potentiometer. 


light assembly with /-in. jewel. 

1—Picture tube socket with 5-ft cable. (Pic- 

ture tube extension cable can be used.) 

1—Bud No. CB792 7in. Dx 12in. W x3 in. H 

Metal Utility Cabinet. 

1—8-ft a-c line cord. 

1—35,000-ohm 5-watt resistor (1-20K and 

1—15K used). 

1—10,000-ohm 5-watt resistor. 

1—20,000-ohm 5-watt resistor (2-10K used). 

1—7,000-ohm 2-watt resistor. 

1—1,500-ohm 1-watt resistor. 

1—5,000-ohm |-watt resistor. 

1—6,800-ohm 1-watt resistor. 

1—10,000-ohm 1]-watt resistor. 

2—100,000-ohm 1|-watt resistor. 

1—220,000-ohm 1-watt resistor. 

These parts were mounted in a 7 in. x 12 in. x 
3 in. Metal Utility box, but any similar type box 
could be used. A rear view of the completely 
assembled unit is shown in Fig. 3. The only 
problem that you may have will be in drilling 
the metal panel for the meter and neon lamps. 
A 234-in. hole was required for the meter shown, 
and three °%-in. holes were needed for the neon 
lamps. Since the flange of the meter case usually 
covers at least % in. all around the hole, it can 
be cut out with a drill and a metal cutting saw. 

Keep in mind when wiring the rotary switch 
that when looking at it from the rear, the terminal 
next to the rotor terminal is not used. Then 
come terminals No. 1, 2, 3 and 4 going counter- 
clockwise. You will notice that the switch 
specified has 5 positions when only 4 positions 
are required. This type switch normally has a 
stop-set washer which should be set to limit the 
number of positions to 4. Since the rotary switch 
is a six-pole type, one of the front sections which 
would have been difficult to solder was left 
unused. 

The three candelabra sockets were fastened 
to the front panel with /4-in. angles soldered to 
the adjustable slide bracket. This positioned the 
neon bulbs so they just came through the front 
panel. 


SHORT-OPEN-LEAKAGE TEST 


When the unit is completely assembled and 
wired, it is ready to be used. The picture tube 
socket should be placed on the picture tube 
which may be either separate or in a receiver. 
If the picture tube is in a receiver, be sure that 
the receiver is turned “off” to eliminate any 
possibility of the voltage on the HV anode 
cylinder arcing over to one of the other elements 
inside the tube. 

The rotary switch should be turned from the 
“off? position to the “‘preheat’’ position, and 
left there for three minutes. The switch should 
then be switched to the “‘short and continuity”’ 
position. If the tube is good, one-half of the G, 


Fig. 3. Rear view of Picture Tube Tester. 
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Fig. 4. List of neon glow lamp indications for tester shown in Fig. 1. 


and Gz neon bulbs will glow as shown at the 
top of Fig. 4. You will probably find that the 
lighted half of the G; and G, neon bulbs are 
not in the position shown in Fig. 4. In some 
instances, the bulbs can be correctly positioned 
by turning them one way or the other in the 
sockets. In other cases, it may be necessary to 
build up the center contact on the bulb base 
with solder. The neon bulb on the left marked 
‘““H’’ can be in any position since both sides 
slow when some element is shorted to the heater. 

While the tube is on this test, the neck should 


be tapped on the glass area near the tube base 
to show up any intermittent shorts. A tapper 
can be made in accordance with the drawing 
shown in Fig. 5. This is very simple to make 
since a pencil can be used as the dowel and a 
No. 15 cork can be obtained at most hardware 
stores. A hole should be drilled in the cork and 
the dowel or pencil cemented in place. The tapper 
should be held between the thumb and fore- 


finger and used with a wrist action only. Tap 
the tube several times at different points going 
around the neck. 


#15 CORK 
DOWEL (woop) \ OR EQUIV, 


Fig. 5. Tube tapper recommended for use when 
checking picture tubes. 


The short and continuity test will indicate 
either an “open” or a “‘short’’ and in addition, 
it points out the tube elements which are 
defective. As mentioned in previous parts of this 
series, resoldering the base pins should always be 
tried whenever an “‘open’’ is indicated. If the 
neon lamps indicate that G, is “‘open,’’ resolder 
pin No. 2. If Gz is ““open”’ resolder pin 10 and 
if the cathode is “‘open,”’ resolder pin ll. An 
“open”? in the heater does not show on the 
indicator lamps since this defect can be detected 
by looking at the gun inside the picture tube. 

If a short or leakage is indicated on the tester, 
try using a “sparker’’ to burn off the material 
causing this defect. A typical “‘sparker’’ is the 
Model BD10 manufactured by Electro Technic 
Products, 4602 Montrose Ave., Chicago 4, Ill. 
This unit, as mentioned in previous issues, has a 
list price of $12.10 and can be obtained from 
your tube and parts distributor or the manu- 
facturer. Be sure to ground one of the shorted 
elements and then apply the sparker to the other 
shorted element. The heater and cathode should 
always be tied together unless the short exists 
between these two elements. Limit the applica- 
tion of the sparker to about 30 seconds. If this 
does not eliminate the short, try again for the 
same length of time. Do not use the “sparker”’ 
for any longer period of time than is necessary 
since prolonged sparking between heater and 
cathode or between cathode and G; may perma- 
nently damage the picture tube. : 

A somewhat different method should be used 
when a “hot”? G;—cathode short occurs. This 
type of short occurs only after the tube has 
been in operation for a period of time, and is 
indicated by the complete loss of control over 
brightness. A short of this type can sometimes be 
eliminated by the application of about 150 volts 
d-c between G,; and cathode while the tube is hot. 
This voltage should be applied with the negative 
side connected to G; and with a 500-ohm resistor 
placed in series with one of the leads. 


EMISSION TEST 


If the short and continuity test indicates that 
the tube is good, turn the rotary switch to the 
‘emission check”’ position. Then turn the right 
hand knob to the point where the meter reads 
10 microamperes. This current reading is im- 
portant and requires careful adjustment par- 
ticularly if an 0—1 milliammeter is used. The 10 
microampere point on the meter shown in Fig. 1 
would be midway between 0 and the first mark 
on the scale. The 10ua point would be much 
easier to locate on a 0-500 microammeter and 
it is for this reason that a 0-500 microammeter 
is preferred. After the meter is set at the correct 
point, press the push-button switch below the 
““H’’ neon lamp. The meter should read between 


Fig. 6. Sparker applied to neck of picture tube to check for ‘‘gas’’ or ‘‘air leaker.’’ 


350 and 550 microamperes if the emission is 
normal. If the emission reads between 250 and 
390 microamperes, it is questionable and below 
250 it should be replaced. In most cases, it will be 
found that tubes below the 300 microampere 
reading will have large dead areas on the cathode 
surface. The method of observing an enlarged 
image of the cathode surface was given in the 
last issue. 

The limits indicated above are based on a line 
voltage of 115 v a-c. If the line voltage is low, 
the limits should be decreased by 10ua for 
each volt below 115 v. If the line voltage is 
high, the limits should be increased by 10a for 
each volt above 115 v. These readings are, like 
all tube tester readings, subject to exceptions 
due to tolerance variables and “‘cut-off”’ charac- 
teristics. It will, however, provide the service 
technician with a reasonably accurate and 
reliable indication of the condition of a picture 
tube. 


GASSY TUBES AND AIR LEAKERS 


Another defect which develops in a picture 
tube is that it becomes “‘gassy.’’ The sparker 
previously mentioned can be used to detect gas 
by placing its tip on the glass near the base of 
the picture tube as shown in Fig. 6. If the tube is 
gassy, the area near and in the electron gun will 
have a pink glow. A similar condition will be 
noticed if the tube is an “‘air leaker’? except 
that sparks may jump through the glass to the 
eun and between the elements in the gun. An- 


other indication is the milky appearance of the 
getter on the neck of the picture tube. This 
milky area will appear on the clear glass window 
sometimes left in the inside graphite coating near 
the position of the getter bar and shield as shown 
on page 2 of the Vol. 4 No. 5 issue. There is 
nothing the technician can do to correct either 
a gassy tube or an air leaker except to replace 
the picture tube. 

It might be well to point out here that when 
using the tester described above, a tube very 
low in emission may show as an open cathode. 
This is to be expected because it is the current 
flow between the cathode and the G; and Gy» 
elements in the picture tube which causes the 
neon bulbs to glow. If the cathode is not emitting 
a sufficient number of electrons, these two lamps 
may not light up. 

This tester will not check electrostatic de- 
flection type picture tubes or those with triode 
guns. It may be used, however, to indicate a 
“short’’ or “‘open’’ in tubes with triode guns. 
Obviously the Gz bulb will not operate on tubes 
of this type. 

The picture tube tester described in this issue 
can be used effectively to increase your picture 
tube business. A good practice would be to test 
the picture tube on every receiver serviced. A 
notation could be written on the customer’s bill 
as well as the job record. In this way the customer 
is aware of the condition of the picture tube 
and the job of selling a new tube either at the 
present time or some time in the near future 
should be easier. 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Department, 
General Electric Company, Schenectady 5, N. Y. 


NO SOUND—NO PIX—NO FILTER 
We had several G-E Model 20C105 receivers 


which would operate normally for two or three 
days, then the sound and picture would dis- 
appear with the raster remaining normal. The 
sound and picture would come back in by advanc- 
ing the contrast control all the way. This condi- 
tion was intermittent and very difficult to locate. 
After spending considerable time in trouble 
shooting, we found that the 6SL7GT sync separa- 
tor tube was oscillating causing AGC voltage on 
pin No. 1 to be around 30 to 50 volts negative. 
This was due to condenser 379A (10mfd 450V) 
in plate circuit of 6SL7GT opening up intermit- 
tently. When that section was replaced the AGC 
voltage returned to normal and remained that 
way. 
Nathon Johnson 
720 So. 28th St. 
- Omaha, Nebr. 


PICTURE CENTERING 


Since we have been servicing and selling the 
General Electric Model 20T2 receiver, we have 
found in some instances when it was extremely 
difficult to get the picture to move far enough 
to the right (looking at the screen). After check- 
ing several components which could possibly 
give us this condition, we found nothing to be 
out of order. We tried everything to move the 
picture, but each time the raster developed neck 
shadow when it got close to being centered. 


Here is what we found to be a definite cor- 
rective measure. Turn the picture tube around 
so that the high-voltage anode connection is on 
the opposite side from its original position. Unless 
there is trouble in the receiver, this will correct 
this condition. 


Richard J. Albright 
J. Fegely & Son Co. 
Pottstown, Pa. 


WIRING TIP 


Sometimes difficulty will arise when trying to 
put three or four wires in one terminal lug for 
any certain pin connection. I have found a 
method which will save time and make the job 
less tedious. 

Cut a slit in the terminal lug and spread the 
opening apart. 

Place all wires inside of hole and squeeze 
opening back together again. 

Apply solder and you will not only have a neat 
wiring job but good contact will result for all 
connections. 


Carl J. Kraft 
9305 Dorchester 
Detroit 14, Mich. 


DE-GAUSSER 


An easy “‘de-gaussing”’ coil to use is an electro- 
magnetic type focus coil used in some TV re- 
ceivers. One with several turns shorted from a 
Motorola Model 17T4 was removed from the 
scrap box. A line cord was attached and energized 
with 117 volts A.C. 

My wrist watch, which had been severely 
magnetized by strong magnetic fields encountered 
in servicing television was de-magnetized in a few 
seconds using this arrangement. Make sure the 
watch is several feet away from the coil before 
pulling the plug. 

I keep it inatty around the work bench to use 
on screwdrivers and other ferrous metal tools 
which get magnetized during use. 


Gayheart C. Kleykamp, Jr. 
2224 Hilton Avenue 
Ashland, Kentucky 


TUBE DEPARTMENT 


Wham! 


The 24TP4 is a magnetic-focus and magnetic- 
deflection, direct-view all-glass picture tube for 
television applications. It provides a 2145 by 
17-inch picture and has an electron gun which 
is used with an external single-field ion-trap 
magnet. Other features of this tube include a 


high-quality gray face plate which increases 


ae contrast and detail under high ambient 
ight conditions, a reflective metal-backed screen 
to increase light output, and a_ space-saving 
rectangular face shape. An external conductive 
coating serves as a filter capacitor when grounded. 
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RECOMMENDED OPERATING CONDITIONS 


Anode Voltage§..... oo) 4 Sh ee) 1162000: Volts 
Grid. No, 2:Voltage. : 00a tine eae oan OO) Mahes 
Grid. No. 1VoltageAw ore ene o.  —83 to 77 Volts 
Focusing-coil Current, approximate¢. .....119 Milliamperes 
Jon-trap Field Intensity, approximated. ...... 40 Gausses 
AFor visual extinction of undeflected focused spot. 

§ Brightness and focus quality decrease with decreasing anode 
voltage. In general, the anode voltage should not be less 
than 14,000 volts. 

¢ For RTMA focus coil No. 109 with the yoke reference line 
to center of air gap distance equal to 334 inches. 

@ Single-field ion-trap magnet adjusted to optimum position. 
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REPORT ON 


RECEPTION 


There are now a considerable number of UHF 
stations transmitting regularly scheduled pro- 
grams. An even greater number of UHF stations 
are in various stages of building and testing and 
will be “‘on the air’’ in the near future. In view 
of this, it was felt that a field report based on 
actual installation and servicing experience on 
receivers obtained from technicians in several 
operating UHF areas would be of particular value 
to other service technicians. 

This kind of report it was felt would be of 
more value to the technician than a report of 
various tests conducted experimentally in one or 
more locations. This feeling was verified by most 


TUBES 


technicians in operating UHF areas who stated 
that most of the earlier articles, many of which 
were written as a result of tests made in the 
Bridgeport, Conn. area, were “‘way off” when 
compared with their actual experience. This is 
normal and should be expected of most new 
developments particularly in the TV field. 
Allentown, Pa., Reading, Pa., and Atlantic 
City, N. J. were the areas covered since these 
cities were among the first to have UHF recep- 
tion. Allentown and ‘Reading are located about 
twenty-five miles apart and receive three VHF 
channels (3, 6 and 10) from Philadelphia which 


is about fifty miles away. The reception from 
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these VHF stations ranges from “good” to “fair.” 

Both Allentown and Reading receive UHF 
reception from WHUM on channel 61 (752-758 
mc). This transmitting antenna is located on top 
of a mountain 1766 ft above average terrain 
and about the same distance from each city. 
Reading also has s second UHF station WEEU 
on channel 33 (584-590 mc). This transmitting 
antenna is somewhat lower than the WHUM 
antenna 1030 ft above average terrain and _is 
located just outside Reading. go 

Atlantic City is located about fifty miles from 
Philadelphia which provides VHF reception on 
the three channels previously mentioned. VHF 
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Fig. 1. The bow-tie or di-fan type antenna used 
in many UHF installations. 


Fig. 2. The stacked bow-tie UHF antenna used in 


Fig. 3. The corner reflector type UHF antenna 
many low signal or fringe area installations. i 


also used in many fringe area installations. 
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reception was about the same here as in Allen- 
town and Reading. UHF reception is provided 
by station WFPG channel 46 (662-668 mc). 
The transmitting antenna for WFPG is 426 ft 
above average terrain and is located on the out- 
skirts of Atlantic City. 

This report is separated into three sections 
which are further broken down into individual 
questions. There may be a considerable number 
of questions which have been overlooked in this 
issue. If any occur to you, just send them in 
to this publication. If a sufficient number is re- 
ceived to indicate a general interest, they will be 
included in another issue. 


| ANTENNAS 


Most UHF type antennas provided satisfactory 
reception in good signal level areas. The bow- 
tie or di-fan type shown in Fig. 1 was used 
extensively in the three UHF areas covered. If 
additional signal strength was required, either 
two or four of these individual units were 
stacked. Two or four bay stacked units such as 
the four bay unit shown in Fig. 2 were used in 
low signal level areas, The corner array type 
antenna shown in Fig. 3 is another high gain 
type of antenna which also covers the complete 
UHF range of frequencies. All three of the an- 
tennas shown are commercially available types. 

A single or stacked multi-element ‘‘Yagi’’ 
can also be used in areas of low signal strength. 
These are usually cut to cover only a portion of 
the UHF band which may tend to limit their 
use. This factor may not be too important since 
a UHF “Yagi” is low in cost and a second UHF 
station may be located in a direction somewhat 
different from the first and on a channel widely 
separated. In this case either a rotator or a 
second UHF antenna may be required anyway. 
Reports indicate that the “Yagi” works the best 
when a “ghost”? problem is encountered. In 
this instance as in quite a few other instances, 
UHF reception follows the same general pattern 
as VHF reception. 

Some technicians reported sales resistance 
whenever a “Yagi”? antenna was suggested. It 
was a general opinion that this feeling was not 
due in any way to performance limitations but 
instead was due to appearance. It seems that 
the “Yagi” just doesn’t have the ‘‘new look.” 

There are a number of other types of UHF 
antennas, some similar in appearance to VHF 
antennas and others somewhat different. Most 
any of these types can be used in high signal 
strength areas and some in “‘fringe” areas. 
Generally the manufacturer’s data can be de- 
pended upon for gain comparisons. 

There is one feature in the design of UHF 
antennas which has caused trouble in certain 
areas. This is the material and spacing between 
the antenna terminals. In some instances, dirt 
and foreign material have collected on the insulat- 
ing material and caused a considerable loss in 
signal strength. Periodic cleaning and in some 
cases drilling several holes in this material has 
usually restored the signal level to normal. It 
has been noticed that in most of the newly de- 
signed antennas the trend is toward air ‘spacing. 
A solid dielectric is more efficient when clean, 
but when contaminated, it has proven to be 
inferior. 
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This type of antenna can be used to receive 
both UHF and VHF stations if both type sta- 
tions are received with a high signal level and 
from the same direction. If both of these condi- 
tions are not present, it will be necessary to use 
either a rotator, separate antennas or both. 
Since in each of the areas checked the VHF sig- 
nals were low level and received from a direction 
somewhat different than the UHF signal, there 
was very little acceptance of combination UHF- 
VHF antennas. 


Here again the signal level was important. In 
areas where the signal level was adequate, a UHF 
antenna was installed and the picture observed. 
If the picture was normal, the antenna was left 
“as is’ since any additional signal strength 
would probably produce little if any improve- 
ment in picture quality. Whenever the picture 
was “‘snowy’’ or below average for that particular 
area, the technician tried “probing” with con- 
siderable success. 

The UHF “probing” operation follows a slightly 
different pattern than that usually followed for 
VHF signals. Bear in mind that when probing for 
a UHF signal, positioning the antenna in three dif- 
ferent ways is important. First the antenna should 
be rotated for the maximum signal strength. This 
will vary considerably with different type an- 
tennas. Some have only one major lobe whereas 
others have several lobes which are almost equal 
in signal level. It may be difficult to choose the 
best lobe without the use of a field strength 
meter. ; 

Second, after locating the proper direction, the 
signal may be improved by moving the antenna 
on a horizontal plane. In most areas, the signal 
strength varies as the antenna is moved a few 
inches either to the right or to the left. As. the 
antenna is moved along a horizontal plane, the 
signal will change in amplitude and produce a 
variation similar to a sine wave. In some in- 
stances as the antenna is moved horizontally, the 
high and low signal level points will remain the 
same. The signal will vary similar to a sine wave 
but always return to the same level. In this case, 
any position can be chosen where a peak signal 
is present. In other instances, the signal peaks 
will not be the same but will vary in amplitude 
at different locations. The position should be 
chosen which produces the maximum signal. This 
point should be marked for a permanent loca- 
tion. 

Third, as the antenna is raised or lowered, the 
signal may vary in the same way as when the 
antenna is moved horizontally and produce a 
signal level which varies in the form of a sine 
wave. The signal level ordinarily increases as 
the height of the antenna is increased by any 
appreciable amount. Since the signal may change 
from a high to a low level every few inches, it is 
important that the level of maximum signal be 
chosen for permanent installation. Obviously, 
if the correct point is not chosen, the effect of 
additional height can be nullified. 

It was found that UHF fringe area installations 
usually must be “‘probed”’ for maximum signal. 
This same condition has been observed in some 
VHF fringe installations where ‘‘probing”’ in- 
creased the signal level considerably. 


The general opinion seemed to be that the 
“ghost”’ problem was about the same on UHF 
as was found on VHF. This will, of course, de- 
pend primarily on the terrain as well as the 
presence of large buildings or other reflective 
objects. In instances where a‘‘ghost’’ problem did 
exist, it could usually be eliminated by proper 
antenna selection. Most of the lower gain an- 
tennas have several major lobes. One of these 
lobes could usually be selected which produced a 


“clean” signal. As mentioned previously, the 
Yagi’? was found to be the most effective 
antenna to use due to the narrow, single, high- 
level lobe. 


Some locations were found where a built-in 
antenna would work satisfactorily. Generally 
they did not provide a satisfactory picture. The 
principal disadvantage has been changes in signal 
level which occurred because of the movement 
or location of people or furniture in the room. 
This condition was reasonably common with 
VHF built-in antennas but it was found to be 
many times more pronounced with UHF. 

It was also found that the location of the 
built-in antenna was much more critical with 
UHF than with VHF. The relocation of a receiver 
in a room frequently changed “‘good’’ reception 
to practically “no’’ reception. This peculiarity 
should be kept in mind by the technician and 
the fact that a built-in antenna was used should be 
noted on the customer’s record. The customer 
should also be advised of this condition to pre- 
vent complaints and unnecessary service calls. 


Very few attic installations were used or tried 
in the areas checked. One reason for this was 
the existing installations of outdoor VHF an- 
tennas. This made the installation of a UHF 
antenna on the same mast reasonably easy. We 
have heard reports that in some areas the presence 
of rain or snow on the roof would @onsiderably 
reduce the signal level from an indoor attic 
antenna. We were unable to verify this in the 
areas checked. 

It is generally believed that the trend in 
antenna installations in UHF areas will follow a 
similar pattern to that followed by VHF. Prac- 
tically all of the early VHF antenna installations 


even in primary signal areas were outdoor types. 


There has been a gradual change to attic or in- 
door VHF antenna installations except in those 
cases where an outdoor installation is absolutely 
necessary. 


Il TRANSMISSION LINES 


It was reported that the line least affected by 
moisture or contamination was the UHF line 
commonly known as ATV-270. This type trans- 
mission line, shown next to the bottom of Fig. 4, 
is furnished with a weatherproof tape to seal the 
exposed end. 

here is a newly developed line known as No. 
ATY-270-Foam. This line, shown at the bottom 
of Fig. 4, uses two single conductor wires firmly 
enclosed and accurately spaced within “‘foamed 
polyethylene.”’ It is claimed that the use of this 
compound results in lower cost and _ lighter 
weight. The manufacturer also claims that the 
performance is practically equal to that of No. 
ATY-270. Due to the newness of the “‘foam”’ 
line, it was not possible to obtain any reports 
from individual technicians in the field. All 
information was obtained from the manufac- 
turer’s bulletins. 


ATV-270- 
ATV-270 Foam 

Characteristic 

Impedance 270 ohms 270 ohms 
Attenuation (dry): 

100 MC 1.5 db/100 ft 1.5 db/100 ft 

500 MC 3.6 db/100 ft 3.6 db/100 ft 

900 MC 5.1 db/100 ft 5.0 db/100 ft 


Dimensions Approx 3%” x 14” — 30” x .45” 
The manufacturer claims that the attenuation 
characteristics for both of the above lines are 
practically unaffected by moisture. 

There are several other commercially available 


(Cont'd on page 4) 
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140 PRIZES FOR SERVICE DEALERS! 


FOR YOU...°2500! 


Win it-in cash! Tell in 50 words or less how you would 
spend $2,500 to increase your service business! 
139 other cash prizes. Total $7,125. 


d Bust is a real big-money contest—and 
ABC-easy to enter! No figures to put 
down, no reports, no documents to attach. 


You win dollars simply by telling how to- 


spend them wisely and profitably. You 
ee | 


“Write your own ticket’’! 


Contest is open to all TV-radio service 
dealers and their employees. Rules are easy: 


@ Between Juné 15 and August 31, secure 
an entry blank from your G-E tube dis- 
tributor. One blank with every purchase 
of 25 G-E receiving tubes or 1 G-E pic- 
ture tube. 


Tell in the space provided on the blank 
how you would spend $2,500 to increase 
service business. Would you buy new 
equipment... remodel your store... run 
a hard-hitting advertising campaign... 
or invest the money in some other way ? 
Fill out and mail as many entries as you 


choose. They must be postmarked not 
later than midnight, August 31, 1953. 


GENERAL“) ELECTRIC 


® Winners will be selected on the basis of 
originality, business judgment, and clear 
thinking. An impartial board of judges 
will make the selections. . 


First prize, $2,500 

4 prizes, each $500 
10 prizes, each $50 
25 prizes, each $25 
100 prizes, each $15 


All prizes are cash! 


Use the helps G.E. makes available! 


If you’re looking for ideas, they’re waiting 
for you in G.E.’s new 12-page promotion 
catalog, ETR-589-A. Learn what you can 
obtain in identification and advertising aids 
of all types... business helps... service aids 
... technical manuals and publications. 

Get your copy from your G-E tube dis- 
tributor when you obtain your contest entry 
blank. Txbe Department, General Electric 
Company, Schenectady 5, N. Y. 
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REPORT ON UHF RECEPTION (Cont’d) 


transmission lines which are somewhat lower in 

rice. Some of these were-reported to have very 
little loss due to weather conditions. Among 
these is a type which has a hollow space in the 
center. This type is made.in different forms, 
round, double barrel and oval as shown in Fig. 4. 
When a hollow type line is used, certain precau- 
tions must be followed. The exposed end can be 
sealed by melting some of the insulating material 
with a flame or soldering iron and then formed 
while hot so the exposed end is tightly sealed. 
This has the disadvantage of not allowing the 
line to “‘breathe.” Temperature changes may 
cause condensation which is slow to disappear 
because of an end seal. 

The preferred method is to mount the antenna 
end of the transmission line in the form of a 
loop with the open end pointing down. The ends 
are not sealed. At the lowest point which is usu- 
ally the point just before the line enters the 
house, a hole is punched through the insulating 
material at the bottom to allow for drainage. 
This is known as a “‘drip loop.”? The hole should 
be large enough to allow any water which might 
collect inside to drip out. This drip hole provides 
ventilation as well as drainage for the inside area 
of the line. If this procedure to allow for drainage 
is not followed, moisture will usually accumulate 
at the lowest point and seriously affect the signal 
level. If the lowest point is inside the house and 
outside drainage is not provided, the line may act 
as a pipe and allow the moisture to drip out of the 
open end which is inside the house. Obviously 
every precaution should be taken to prevent sig- 
nal loss or property damage. 

Another type transmission line is the solid 
oval type line shown as the heavy-duty jumbo 
type in Fig. 4. This is somewhat more expensive 
than the hollow type but eliminates any internal 
moisture problem. 

- Open line is very efficient for UHF and is prac- 
tically unaffected by weather conditions. It does 
have several disadvantages. Rather frequent 
breaks at the antenna terminals have been ex- 
perienced, due primarily to the high wind resist- 
ance which caused strain and swinging. The solid 
wire is more subject to breakage than stranded 
wire. High wind resistance sometimes caused the 
wire to separate from the insulators which caused 
shorts and impedance changes. The correct spac- 
ing between wires is also difficult to maintain 
both during and after installation. A complete 
line of stand-off insulators suitable for fastening 
the line to the mast as well as wood or concrete 
walls cannot be readily obtained in some areas. 

The general opinion is that flat twin-lead can 
seldom be used on outdoor UHF installations. 
This is due to exceptionally high losses when wet 
which in many instances destroy reception even 
in high signal areas. 


2. Are separate transmission lines required 


when both UHF and VHF antennas are used? 

The answer to this was found to depend pri- 
marily on the UHF signal level. There are a 
number of coupler units available which are de- 
signed to couple a UHF and a VHF antenna to- 
gether. In this way only one transmission line 
need be used from the antenna to the receiver. 
The general opinion was that some degree of UHF 
attenuation resulted whenever one of these units 
was used. Ifthe UHF signal level was high, a coupler 
was ordinarily used with a single transmission 
line. In these installations general practice was 
to replace the original line, which was ordinarily 
the flat ribbon type, with a new low loss trans- 
mission line. 

Couplers were found to vary considerably due 
to weather conditions. If a coupler is used on an 
outdoor installation, make sure it is either a 
sealed-in plastic type or otherwise air-tight. 
Most of the units now available are of the 
“printed circuit” type. If air can get in or out, 
moisture can also. The presence of any moisture 
will ordinarily cause considerable losses at ultra- 
high frequencies. Another consideration is to 


A 


make sure the terminals are not close enough 
together to allow dirt accumulation which might 
cause a considerable loss of signal. 

Another factor which determined whether a 
single line should be used was the input connec- 
tions on the receiver. Some UHF-VHF receivers 
have a single input. If there was only one antenna 
connection, the coupler had to be used either at 
the antenna or at the receiver. Since the losses 
occur in the coupler, it was more practical and 
easier to install the coupler at the antenna and 
use only one line from that point to the receiver. 

It has been found that the transmission line 
carrying UHF must be kept away from other 
transmission lines as well as the building and 
other objects. The effect of transmission line 
“dress” is much more pronounced with UHF 
than with VHF signals. Every effort should be 
made when installing a UHF line to use a suff- 
cient number of standoff insulators to keep the 
line at least three or four inches away from all 
foreign objects. Also do not let UHF and VHF 
transmission lines run close together or cross 
unless separated by several inches. 


3. Does tuning the antenna lead-in via foil 


strips improve UHF signals? 

Reports on this varied considerably. Some 
technicians had not tried this, others stated it 
had little or no effect. If the signal is adequate, 
there would be little advantage in trying to 
improve the signal level since the AGC voltage 
in the receiver would compensate for small 
changes. If the signal level is low, every effort 
should be made to increase it. The use of a 
piece of foil wrapped around the antenna line 
near the receiver and moved along the line until 
the maximum signal level is found is probably 
the easiest and cheapest method for the technician 
to try. 


4. \s lead length between the UHF converter 


aad the receiver critical? 

The general opinion was that no difference in 
the signal level could be noticed regardless of 
the connecting lead length. Occasionally a cus- 
tomer had been found who insisted that the 
converter be located in a spot somewhat removed 
from the receiver for sake of appearance. In 
these instances where the connecting line was 
quite a few feet long, no change in signal level 
was noticed. 

When connecting the transmission line either 
to a converter or to a receiver, be sure that the 
connections are clean and tightly made. Sloppy 
connections with the ends of the wire not tightly 
twisted and securely fastened under the ter- 
minals will cause UHF signal losses. It is also 
important to maintain the original spacing be- 
tween the two transmission line conductors. It 
is advisable to strip or cut back only enough of 
the outside covering to make a good solid connec- 
tion. 


Ill UHF CONVERTERS OR TUNERS 


1. What proportion of VHF receivers already in 


use have been converted to UHF? 
Unfortunately the areas covered had reason- 
ably good VHF reception. Due partly to this and 
partly to the fact that the UHF stations have 
only been in operation a few months, the per- 
centage of conversions to UHF has been small 
(under 10%). During this short period of opera- 
tion, difficulties have been experienced both at 
the transmitting and the receiving end. Trans- 
mitters have had trouble getting their signal into 
the important areas and in obtaining complete 
coverage in these areas. The transmitted signal 
has in some instances “‘overshot’’ areas close 
to the transmitter. In these locations, the UHF 
signal was not much better than VHF reception. 
Since the installation of an additional outdoor 
UHF antenna and transmission line plus a 
converter may run between $30 and $100 de- 
pending on the parts required, the public has 
taken a “‘wait and see” attitude before changing 


over to UHF. Some difficulty was also experienced 
with older model receivers. These will be de- 
scribed under other question headings. 

The opinion in the report area was that the 
demand for UHF reception would increase tre- 
mendously if new UHF stations carried programs 
not already available from VHF stations. This 
would be particularly true of sports programs. 
Another factor it was believed would be additional 
UHF stations. As long as a considerable portion 
of the viewing time was spent watching a selec- 
tion of VHF stations, there was not too much 
enthusiasm for a single UHF station which car- 
ries only a few of the programs already receivable 
from a VHF station. 


2. Are converters selling best because of price 


or performance? 

Price was reported as a more important factor 
in sales than performance. This statement may 
be somewhat misleading since performance did 
not vary in the same proportion as price. Gener- 
ally the lowest price unit was sold. which pro- 
vided satisfactory UHF reception. 

This same trend held true in those receivers 
which could accommodate UHF strips. If a UHF 
strip could be installed for a price which was 
considerably less than a separate converter unit, 
it was usually preferred. A customer could in 
many instances be sold a separate converter in 
preference to a UHF strip when it was pointed 
out that a converter would receive all future 
UHF stations whereas an additional strip would 
be required for each new UHF station. 


3. Are most set owners having built-in con- 
verters (not strips) installed in receivers de- 


signed for them? 

Yes, particularly in receivers sold within the 
past year. In older receivers separate converters 
were generally sold. This may be due to the 
owner’s not knowing or remembering that a 
converter could be built in. It could also be due 
to cost or to the salesman or technician not try- 
ing to sell the owner a built-in job. 


4. Are factory built receivers incorporating 
UHF tuners superior to receivers which have 
had ao UHF converter built-in by a service tech- 
nician? 

No, unless major improvements have been 
made in the design of the VHF tuner or converter. 
When a UHF convertes was properly installed 
there did not seem to be any dittsreuce when com- 

_pared with a similar model with factory assembled 
UHF coverage. It should be pos out, however, 
that many of the newer model receivers are using 
head-ends which have a lower noise figure. These 
will provide better reception particularly in the 
fringe areas. 


5. Are UHF tuner strips which can be inserted 
in place of VHF strips providing satisfactory 


UHF reception? 

Generally yes, although some technicians re- 
ported insufficient gain in older model receivers. 
Some strips had to be “touched up” after in- 
stallation. Since the top adjustments cannot be 
reached when the strip is operating, these adjust- 
ments must be made from underneath the chas- 
sis. This operation can be performed by removing 
the strips for two or three other channels. The 
adjustments can then be made with a plastic 
alignment tool while the UHF strip is in opera- 
tion. These adjustments should only be made 
when a picture can be seen. Considerable care 
should be exercised when making these adjust- 
ments since in most instances only a slight change 
is necessary. 
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Fig. 4. A number of different types 
of transmission lines used in UHF installations. 


6. Howstable are separate converters—do they 
require additional adjustment as the receiver 
and converter warm up? 


A number of answers were obtained to this 
question. Generally UHF converters are reason- 
ably stable. Some have a short warm-up time 
(about 5 min.) after which no further adjustment 
is necessary. Others do not stabilize for quite a 
long time (15-30 min.). The degree of frequency 
shift also varied in different converters. In inter- 
carrier type receivers (4.5 mc sound), the drift 
is not nearly as noticeable as in other type 
receivers. Incidentally these older type receivers 
which use separate sound carrier i-f amplifiers 
(sound comes in at only one point on fine tuning 
control) do require considerable adjustment even 
with the most stable converters. This is an im- 
portant point which should be explained to the 
owner before a converter is installed on these 
older receivers. This explanation will help to 
prevent complaints which might occur as a result 
of conversation or comparison by set owners who 
do not understand the difference in sound cir- 
cults. 


7. How stable are built-in converters—do they 
require readjustment due to frequency drift? 


There are two types of built-in converters. 
One is the continuous tuner type similar to an 
external converter except that it is mounted 
inside the cabinet. This type has given very little 
trouble since it is reasonably stable and is usually 
installed in receivers which have intercarrier 
sound. 

The other is the fixed frequency type which 
may be either a separate tuner with fixed posi- 
tions or the strip type for use in turret type 
tuners. This type requires a screwdriver adjust- 
ment if the oscillator drifts beyond the range 
of the fine tuning control. Drift may, there- 
fore, cause some concern to both the tech- 
nician and the customer. Improvements in design 
have been made by the manufacturers and the 
newer type units have not presented any signifi- 
cant drift problem. | 


8. Have there been many service calls due to 


converter failure? 


Very few service calls have been due to com- 
ponent failures in the converter. There have 
been a few cases of oscillator tubes not oscillat- 
ing. This is to be expected particularly at these 
frequencies and in areas which have low line 
voltage. Replacement with a new tube usually 
restores the unit to normal operation. 


9. Is it usually necessary to readjust the oscil- 
lator when the oscillator tube is replaced? 


In most instances, it is necessary to change the 
oscillator frequency setting. This is unimportant 
in continuous tuner type converters. In fixed 
frequency type converters, the technician may 
have to slightly readjust the oscillator whenever 
the oscillator tube is changed. 


10. Do customers object to a separate UHF con- 
verter unit because of appearance? 


Customers generally do not approve of having 
a separate converter on top of their TV receiver. 
It is considered a “‘necessary evil’? which must be 
accepted if UHF reception is desired. Customers 
who were already used to a “‘booster”’ or “rotator 
control box’? seldom objected. 


Il. Are converters installed either in the back 
or side of cabinet to eliminate objection to 
separate unit? 


Very few converters are designed for this type 
of mounting. The General Electric converter 
Model UHF 103 is designed for mounting on the 
side in some older model G-E receivers. Customers 
objected in a few instances to drilling the neces- 
sary holes in the side of the cabinet. In these 


cases a separate converter which could be placed 
anywhere the customer preferred was used. 


12. How much is the customer charged for a 
UHF antenna installation? 


If a VHF antenna installation was already in 
operation, the only additional material required 


‘' was a UHF antenna and UHF transmission line. 


The type of antenna as well as the type of line 
used will affect the price. There may be other 
factors also such as location, length of line, etc., 
which will also cause a considerable variation in 
cost. The average cost for this type of installa- 
tion was about $20—$25. 

If a complete new UHF antenna installation 
was required (antenna, line, mast, brackets, etc.) 
the cost was generally between $30.00 and 
$40.00. If a VHF antenna and/or a rotator was 
required, the cost was higher depending of course 
on the price of the additional material. 


13. How much is the customer charged for 
different type UHF converters? 


Separate continuous tuning converters have 
a considerable price range of from $30.00 to 
$70.00. Built-in converters which are mounted 
inside the cabinet as a separate unit are usually 
in the same price range. 

UHF channel strips vary in price from about 
$6.00 to $16.00 plus installation. Installation 
charges usually varied from $5.00 to $10.00 
depending on the time required to install and 
adjust different type units. 


14. Have converters caused interference prob- 


lems due to oscillator radiation? 


Some interference has been caused by con- 
verters. In most cases, however, it was due to 
low-price types (under $30.00) which were 
poorly designed. In some instances, dealers pur- 
chased converters which operated very well as far 
as individual reception was concerned. Oscillator 
radiation, however, destroyed reception on 
nearby receivers resulting in numerous com- 
plaints and refunds. Most of the converters in 
$30.00-$70.00 price range were well designed 


and did not cause radiation problems. 


15. Since most converters are designed to 
operate into either channels 5 or 6, is if ever 
necessary or possible to use a lower channel? 


Yes, in some locations and with some con- 
verters, it was not practical to use either 
channels 5 or 6 due to interference problems. 
It was found that the frequency could be shifted 
to a lower channel but with a considerable loss 
in signal. This would tend to limit this type of 
operation to areas with a high UHF signal level. 
In some cases where interference was noticed, 
when the converter was fed into channel 5, it 
could be completely eliminated by using channel 
6 and adjusting the converter accordingly. 


16. Are boosters ever used between the con- 
verter and the receiver? 


In some areas where UHF signal level is very 
poor, boosters had been used in this manner. 
The only objection was the increase in “snow 
due to additional amplification. The booster 
obviously had to be set on the same channel as 
the receiver. 


17. Does the reception of UHF signals vary to 
-the same degree as VHF in fringe areas? 


Reports indicate that UHF signals follow 
about the same pattern as VHF signals. The 
lower UHF channels can generally be received 
over a larger area than the higher UHF chan- 
nels if all other conditions are the same. The 
area covered by UHF stations seems to be some- 
what greater than originally anticipated. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Department, 
General Electric Company, Schenectady 5, N. Y. 


SERVICE HINTS 

While out making service calls, I always carry 
a TUBE CADDY in which I have installed a 
small test speaker. The leads are long enough to 
reach the chassis after removal from the cabinet. 
In this way I can check the sound output. 

I always carry an old or used 5U4-G rectifier 
tube for checking low-voltage supplies. As an 
example, suppose I find a rectifier tube that is 
burned out. Since I am not sure the B+ supply 
is shorted, I slip in the spare tube. If the B+ 
is shorted, out goes the test tube. I then pull 
the chassis and start to work. If the test tube 
lights, I know it’s safe to install a new tube and 
go ahead. 

Robert J. Strong 
13648 Danbrook Dr. 
Whittier, Calif. 


; Bt HUM IN PICTURE 

_ In the past months we have had in our shop 
a number of 16-in. Emerson television receivers 
such as Models 629D, 651C, etc., which have 
had a similar troublesome condition. On all of 
these sets a 60-cycle hum was visible on the 
raster. Although the hum was not too predomi- 
nant, with a picture on the screen, it was noticea- 
ble that the top half was darker than the bottom 
and would require additional increase of bright- 
ness with the control in order to overcome this 


shading of the top half. 


HAVE YOU 
ENTERED? 


After checking all tubes for cathode-heater 
shorts, including the CR tube, it was found in 
all these sets that a leaking condenser, .002 mfd. 
vertical coupling condenser to the cathode of the 
CR tube (vertical retrace circuit), was the cause 
creating this 60-cycle hum effect, 


Martin Stein 
1616 N. 29th Street 
Philadelphia 21, Pa. 


SHORTED DAMPER WINDING 
A blown fuse in the high-voltage section of 
an RCA Model 8TC120 started the normal service 
procedure of H.V. trouble diagnosis. A fruitless 
search through the complete high-voltage section 
finally boiled down to the filament circuit of the 
6W4-GT damper tube. Checking the 6.3-volt 
filament winding on the low-voltage transformer 
disclosed this winding to be shorting to ground 
when under the high-voltage load of damper 
operation. This high-voltage arc-over resulted in 
high current through the fuse causing it to blow. 
Isolation of the 6.3-volt secondary winding on 
the low-voltage transformer and the substitution 
of a separate 6.3-volt filament transformer for the 
6W4-GT resulted in an economical and speedy 
repair, . 
Willard B. Yorgey, Jr. 
886 N. Godfrey St. 
Allentown, Penna. 
FLOATER AND WIRING ERROR . 
Recently I had a G-E Model No. 17C110 which 
caused me a lot of trouble. Vert., sync. and 
sound were okay, but hor. sync. was intermittent. 
The pix would lock in then lose syne and float 
across the pix tube. I changed the 6AQ7-GT 
hor. phase det. but soon the pix would begin to 
float first to one side then to the other. Sometimes 
the pix would lock in. 
_ This trouble was traced to C352, a 120 mmfd. 
capacitor from the plate of the triode section of 
the 6AQ7-GT to the cathodes of the hor. phase 
det. section of the 6AQ7-GT. This capacitor was 
intermittently leaky. 


TUBE DEPARTMENT 
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Schenectady 5, N. Y. 


I have had several new Philco TV sets with 
no/or distorted sound after being played for a 
few hours. A new 6T8 apparently fixed the set 
only to get a callback in a few days. Since the 
first one with this trouble, I pull the audio-RF-IF 
chassis and install a grid resistor for the audio 
output tube, and clip loose the 470K res. from 
screen grid to chassis. Whoever wired these sets 
put the res, on pin 4 (screen grid of the 6V6) 


instead of the control grid pin #5. 


L. B. McIntyre 
Mac’s Radio & TV Service 
Norwood, N. C. 


FRINGE AREA AGC 


One of the standard procedures for improve- 


ment of fringe area reception is to remove AGC 
from the RF stage. This gives good results in 
most cases. In one case, however, it produced 
difficulties. Reception was remarkably improved 
on the high channels due to regeneration. When 
tuning low channels, however, regeneration de- 
veloped into oscillation and motorboating which 


made reception impossible. The only way to— 


eliminate this was to tune the RF stage to a very 
broad response. This reduced gain and increased 
snow and made reception worse than with AGC. 

To kill two birds with one stone, I decided to 
take advantage of the inherent property of regen- 
eration. I installed a one meg. pot. from the AGC 
bus to ground and took RF bias from the arm. 
With this arrangement, BIAS may be adjusted to 


_give maximum regeneration and, therefore, ex-_ 


ceptional improvement in reception. All channels 
should be checked at maximum contrast to be 
sure there will be no regeneration. Remove the 
pot. and wire the correct resistors into a voltage 


divider. However, I left the pot. in the circuit so’ 


that when the set comes back for alignment in 
the future, it may be adjusted again for maxinfum 
performance. 
G. E. Withers 
3394 Bagley Dr. 
é San Diego 10, Calif. 
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GENERAL 
ELECTRIC 
UHF-103 
TUNER—I 


A considerable number of UHF tuners are 
currently available for use with TV receivers. 
Most of these are separate self-contained units 
which may be placed on the top or somewhere 
near the TV receiver. Units are also available 
which can be mounted inside the cabinet of the 
receiver. Some of these are in the form of 
“strips’’ which become a part of the present 
VHF tuner and others are in the form of self- 
contained units which are similar to the type 
first mentioned except that they must be mounted 
inside the cabinet. One such unit is the General 
Electric Model UHF-103 shown in Fig. 1. 

This is the basic unit known as “‘Part A’’ and 
has been designed for installation inside the 
cabinet of any receiver which has adequate space. 
In most cases, this unit is mounted on the side 


of the cabinet just above the VHF tuner. There 


are three parts to the UHF-103 as can be seen 
in Fig. 1. The tuner unit is shown on the left, 
the plug-connected power supply on the right, 
and the control knob near the center. 


SIDE MOUNTING TEMPLATE 

The template shown as Fig. 2 on page 2 is 
placed over a suitable area on the side of the 
cabinet and the six holes drilled as shown. Be 
sure that there is adequate room inside the 
cabinet to accommodate the unit before either 
marking or drilling the cabinet. The tuner is 
fastened to the cabinet by means of three self- 


_tapping screws and the power unit by means of 


two wood screws. All of these screws are supplied 


with the unit. A typical installation is shown in > 


the Fig. 3 drawing. The transmission lines should 
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be dressed away from any metal objects as indi- 
cated in the note near the top of Fig. 3. 

Since this unit was designed for installation in 
a receiver with a controlled a-c outlet, no provi- 
sion has been made for a separate on-off switch. 
If an installation is made in a receiver which 
does not have a controlled outlet, either a sepa- 
rate on-off switch or a controlled outlet should 
be wired into the circuit. 


CIRCU!T DESCRIPTION 

A schematic diagram of the Model UHF-103 
Tuner unit is shown in Fig. 4. In this unit, 
conversion of UHF to VHF is achieved by mixing 
the incoming UHF signal with a signal which is 
generated by the 6AF4 oscillator. This mixing 
takes place in the 1N72 crystal diode, the output 
of which is amplified by the low-noise 6BK7-A 
cascode amplifier. The output of this amplifier is 
then link-coupled to the television receiver 
antenna terminals. 

Two antenna inputs are provided; one for the 
VHF antenna and one for the UHF antenna. 
Switches Sl and S2 are mechanically ganged with 
the UHF coil plate. The switch, S1, permits 
switching of the receiver antenna input lead to 
either the VHF antenna directly, or to the Tuner 
output link. | 

In all UHF positions R11 is shorted out. On 
the VHF position, switch $2 un-shorts R11. 


Thus, a small amount of current is permitted to 


flow through the tubes, even while on the VHF: 


position. 
In the UHF-1 position, as shown, the signal 
is fed into the input circuits consisting of Cl, 


C2, C3, G4,:and LI, Ll-ista'Y-wave shorted line, 
the electrical length of which is varied by adjust- 
ment of the shorting core. For mechanical con- 
venience, this 4-wave line is wound into a spiral 
form and should not be considered as a conven- 


tional “coil,”? 


The values of Cl, C2, C3, and C4 are chosen so 
that the input circuit impedance closely approxi- 
mates 300 ohms across the UHF band, while the 
impedance at the junctions of Cl and C4 and 
the ends of the transmission line Ll, is very 
high—in the order of several thousand ohms. 
C7, C8, L7 and L8 maintain accurate balance of 
the input circuits. C9 and the 1N72 diode are 
tied in series across the line. Their midpoint is 
used for extraction of the VHF converted signal 
as well as for injection of the local UHF oscillator 
signal. C9 is critical in value since together with 
the diode it also affects the balance of the line. 

The oscillator, a 6AF4 tube, is connected in 
an ultra-audion oscillator circuit. Its plate voltage 
is “shunt-fed”’ through L17 which presents a high 
impedance at frequencies above approximately 
250 me. The oscillator tank circuit, L2, is also a 
tunable shorted 4-wave line. Oscillator output 
is taken from the cathode cireit across L14 and 
coupled through Cll into the 1N72 diode. 

L9 furnishes the d-c return path for rectified 
diode current, while C18 resonates with other 
circuit constants to the VHF output frequency. 
The converted UHF signal is coupled through 
C19 into the cascode 6BK7-A amplifier. | 

This amplifier consists of two stages. The first 
stage is a conventional triode, grounded-cathode 
stage, whose input circuit is tuned to the VHF 
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Fig. 1. Photograph of the General Electric Model UHF-103 Tuner. 


frequency. The plate circuit of the second stage 
is also tuned to the VHF frequency and its output 
signal is link-coupled to the VHF receiver. The 
bandwidth, as measured at half-power points, is 
approximately 8.0 megacycles which is much 
wider than the associated television receiver 
response. This permits greater flexibility of Tuner 
i-f adjustment should such an adjustment be 
required in the field in the absence of test 
equipment. 


I-F ALIGNMENT 


The General Electric Tuner like most other 
UHF tuners is set by the factory for Channel 5 
operation. If there is a Channel 5 station oper- 
ating in your area, there is a good possibility that 
enough of this signal will be picked up by the 
connecting leads to interfere with the converted 
UHF signal and produce an inferior picture. In 
this case, the i-f frequency should be shifted to 
Channel 6. This can be accomplished by turning 
core “A”’ in Fig. 5 approximately three turns 
counterclockwise. Then turn core “B” about 
two and.a half turns counterclockwise. 


Tf a 400-cycle amplitude modulated signal 
generator is available which covers the 75 to 90 
mc range, it can be used for adjusting the i-f fre- 
quency. The unit is connected as shown in Fig. 3 
but should not be mounted to the cabinet until 
after the i-f adjustments are made. The following 
procedure should then be followed: 


1. Turn the receiver and UHF tuner on. Then 
set the tuner to any one of the UHF positions. 
If the tuner is set on a UHF position, the 
adjustment screws will be directly in the 
center of the UHF adjustment holes shown 
near the top of the lower drawing in Fig. 5. 
If the tuner is set on the VHF position, the 


adjustment screws will be off-center in these 


same holes. 


2. After determining which channel (either #5 
or #6) the i-f transformers should be aligned 
to, set the signal generator at the proper fre- 
quency—i.e., Channel #5—79 mc, Channel 
#6—85 me. 


3. Adjust the controls on the signal generator 
to provide the usual 400-cycle, 30% ampli- 
tude modulation with an output level of 
approximately 500 microvolts. If the output 
level cannot be easily determined, set the 
contrast control on the receiver at about the 
mid-point. Then adjust the output control of 
the signal generator so that the horizontal 
bars produced by the 400-cycle modulation 
are medium gray in color. 


4. Insert the output of the signal generator be- 


tween either of the two UHF antenna ter-: 


minals and the chassis of the UHF tuner. 


5. Peak the i-f tuning cores of Tl and T2 (see 
Fig. 5) for maximum darkness of the bar 
pattern as observed on the screen of the 
picture tube. Reduce the output of the signal 
generator to maintain the medium gray level 
as the circuits approach optimum. 


UHF ADJUSTMENTS 
The UHF tuner is now ready to be mounted 
to the cabinet as shown in Fig. 3. Now proceed 
with the UHF tuner adjustments as follows: 

1. Turn the receiver and the tuner “on.” Set 
the tuner control knob to the “UHF-1”’ posi- 
tion. If the switch positions do not appear at 
the proper point on the control knob or if 
they appear at a point which is not clearly 
visible when facing the front of the cabinet, 
just lift one end of the removable plastic 
liner on which these positions are printed 
and move the liner to the correct point. 
Allow approximately 15 minutes warm-up 
time before proceeding with the adjustments. 

2. Set the channel selector on the receiver to 
either Channel #5 or #6 according to the 

preceding information. Set the Fine Tuning 
control to about the middle of its range. 


TOP 


3. Turn the UHF oscillator tuning core in Fig. 
5 counterclockwise until the slot is about 
level with the inside brown plastic plate. 
Do not continue turning beyond this point or 
the core will drop out. 


4. From this starting point, slowly turn the 


oscillator tuning core clockwise into the coil 
until a UHF picture and accompanying sound 
signal are received. Keep in mind that it is 
the first good signal noted while turning the 
core clockwise from the starting position that 
is the one to be used. The proper oscillator 
adjustment can be quickly checked if a VHF 
signal is available by noting the direction in 
which the fine tuning control is turned to 
produce audio bars or beats in the picture. 
This direction should be the same for both 
VHF and UHF. If the direction is not the 
same, slowly turn the oscillator core counter- 

clockwise until the proper signal is received. 
Do not permit the tuning core to exert undue 
pressure when turning the core into the coil 
because coil damage might result. 


5. Adjust the r-f tuning core in Fig. 5 for maxi- 


mum picture signal. 
(Cont’d on page 5) 
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Fig. 2. Template for side mounting the UHF-103 Tuner. 


6. Now readjust the oscillator core so that the 
Fine Tuning control on the receiver will per- 
mit tuning slightly into the audio bars or 


‘“beats.’ 


? 


Also be sure that any adjacent 


channel interference can be tuned out. 


7. The tuner is now aligned for operation on 
one UHF channel indicated by the UHF1 
position on the control knob. Repeat steps 
3 through 6 for the UHF2 and UHF3 positions 
if and when a second or third UHF channel 


is available in your area. 


This part has only described the installation 
of the basic UHF-103 unit. The next issue will 
contain a description of the installation of this 
same unit with accessory kits. If these kits are 
used, a considerable number of different model 
General Electric receivers can be adapted for 
UHF reception from a single control knob 


mounted on the present control shaft. 
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Fig. 4. Schematic diagram of the UHF-103 Tuner, 


(Continued from page 5) 

tained. The cabinet hole in Model 17C113 only 
will have to be enlarged to pass the UHF Selector 
knob ring. 

- The markings on the UHF selector knob ring 
must index properly. Place knob ring on shaft 
and rotate the UHF tuner shaft until a position 
is reached where the adjustment screws are not 
in the center of the UHF-RF adjustment and 
UHF Oscillator adjustment holes shown in Fig. 
5 on page 5 of the Vol. 5, No. 3 issue of Techni- 
Talk. This is the VHF position. Now pull the 
knob ring out until the gears are not engaged 
and rotate so VHF on the ring is lined up as 
close as possible with the pointer on the cabinet. 
If the pointer is not in the center of the VHF 
marking, loosen the two No. 6-32 setscrews on 
the coupling which hold the extension shaft and 
coupling in place. Turn the knob ring to the 
correct position and tighten the setscrews. 

Fasten the UHF-VHF antenna bracket on the 
cabinet of the receivers as indicated in Fig. 10. 
Some receivers will have an area on the top 
rear cabinet rail indicated for the mounting of 
this bracket. Be sure to dress the transmission 
lines as shown in Fig. 10. Do not permit these 
lines to come near or contact any part of the 
TV receiver chassis. 

Now turn the knob ring to the UHF-1 position 
and follow the procedure given under the heading 
‘“UHF Adjustments” on page 2 of the Vol. 5, 
No. 3 issue of Techni-Talk. 

Replace the back and bring the power cord 
out through notch provided in the back of the 
receiver. The a-c cord should be knotted just 
inside to act as a strain relief. Plug the a-c 
cord of the tuner into the power outlet on the 
back of the TV receiver. This completes the 
installation of the UHF tuner unit and the 
receiver is now equipped to receive up to three 

_UHF stations plus up to twelve VHF stations. 


WARNING NOTE! 


Do not make an electrical connection between 
any chassis and the UHF-103 chassis because 
this would connect the insulated control shafts 
of the television receiver to one side of the 


a-c line. 


phasron! 


NEW DESIGN 1B3-GT 


There are two types of high-voltage rectifiers 
which are used extensively in TV receivers. 


These are the 1B3-GT and the 1X2-A. The life of 


these two rectifier tubes has in some cases been 
considerably shorter than was expected by 
General Electric engineers. Numerous tests 
indicated that the shortened tube life was 
caused by the filament ““bowing”’ and shorting to 
the anode structure. This “‘bowing”’ is shown 
below in drawing B and C. The normal filament 
structure previously used in these tube types 
is shown in drawing A; B illustrates the ‘‘bow’’ 
which may develop in this type filament after 
a few hundred hours of operation and C shows 
an extreme bow which results in tube failure 


due to a ‘“‘short’’ between the filament and - 


anode structure. 

Tube failure due to this ““‘bowing”’ has become 
more serious in newer type receivers which pro- 
duce 15-18 KV for the nV supply. It was found 
that the high amplitude wave form applied to the 
anode produced an electrostatic “‘pull’’ on the 
filament. This was due to the difference in 
voltage potential during the negative going por- 
tion of the wave form. Since the “bow” always 
occurred on the side opposite the filament sup- 


AND 1X2-A TUBES 


port rod, it was found that a small ring attached 
to this rod would neutralize most of the electro- 
static field. The position of this ring is shown in 
drawing “D.”” _ 

This type of construction developed by Gen- 
eral Electric engineers for 1B3-GT and 1X2-A 
tubes has resulted in a much longer tube life. 
This is recognized as an important advantage. 
However, the placement of this ring around a 
portion of the diamant causes a voltage difference 
to exist between this ring and different portions 
of the filament since the ring acts as a grid. In 
actual operation in a TV receiver, this causes 
approximately a 50-volt reduction in the output 
voltage which is relatively unimportant since it 
represents such a small percentage of normal 


anode voltages. it does, however, affect the 


readings obtained on various tube testers due to 
the comparatively low voltage applied to the 
elements. Some types of tube testers may show a 
low reading on brand-new, perfectly good tubes. 
A test check has been made on a number of tube 
testers now on the market and these tests in- 
dicate that General Electric 1B3-GT and 1X2-A 
tubes should not be considered “‘bad’’ unless they 
check in the lower half of the “replace”’ scale. 
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In the last issue the operation of the UHF-103 
tuner and its installation on the side of a TV 
receiver cabinet was described. In this issue a 
description of the “front panel”’ type of installa- 
tion will be included. This is the preferred type of 
installation since additional holes do not have 
to be drilled in the cabinet and the UHF control 
knob becomes a part of the original control knob 
assembly. Unfortunately the “‘front panel” type 
of installation can only be used in receivers 
known as the “‘E”’ line and the ““AK’”’ line. Since 
‘““E”? and “AK’’ are factory designations, the 
service technician probably will not recognize 
them. 

Each of these lines of receivers will require 
its own kit of parts. The “C” kit shown in 
Fig. 1 is required whenever the UHF-103 unit is 
installed in the “E”’ or “Stratopower’’ line of 
General Electric receivers. The following is a 
complete list of these receivers: 


GENERAL ELECTRIC “E”” OR STRATOPOWER LINE 
OF RECEIVERS WHICH REQUIRE “‘C” KIT 


Models 
17G125 21€204 21C214 
20C107 21C206 200 L 
21€201 21C208 Pits 
210202 Z21C206U 21T6 
21C210 


| ASSEMBLY INSTRUCTIONS—‘“C” KIT 


Since only one kit is required for any one 
model receiver, only those models which use 
the “‘C”’ kit will be described first. The tuner 
unit must be assembled before installing it in 
the receiver. 

(1) The‘ tuner unit and power supply 
described in the preceding issue are mounted to 
the base plate shown at the top right of Fig. 1. 
Use the No. 6-32 self-tapping screws supplied 
with the “C’’ kit. Since these screws are not 
slotted, it may be necessary to tap each hole 
with a No. 6-32 tap or a slotted No. 6-32 screw. 
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to the base plate with two No. 6-32 self-tapping 
screws and insert and tighten the setscrews on 
the coupling. 

(4) The four brackets shown at the top left 
of Fig. 1 are numbered 1, 2, 3 and 4. Only one 
of these brackets is used to fasten the rear of 
the tuner unit to the cabinet. Select the proper 
bracket according to the following list and 
mount it to the tuner base plate in the position 
shown in Fig. 3. 


Model 17C125—Use Rear Bracket No. 4 
Model 20C107—Use Rear Bracket No. 3 
aos 21C201, 2, 4, 6 & 14——Use Rear Bracket 
Oo2 
Model 21C208, 8U, 10, and 21T1, 3 & 6— 
Use Rear Bracket No. 1 


INSTALLATION PROCEDURE—‘“‘C” KIT 


The unit is now ready for installation in the 
cabinet. It will be necessary at this point to 
determine whether or not any i-f adjustments 
are required, as these adjustments are not 
accessible after installation. These adjustments 
are described under the heading “I-F Alignment’”’ 
which appeared on page 2 of the Vol. 5, No. 3 
issue of Techni-Talk. 

lt is noi necessary to remove the chassis of 
the receiver in order to install the UHF-103 
assembly. After removing the cabinet back, drill 
a 14 in. hole about % in. deep in the left side 


coupling. Then fasten the front bracket assembly 


rail at the point marked “H”’ in Fig. 3. The 
dimensions of ‘“H’’ which is the distance be- 
tween the bottom of the cabinet and the lower 
screw on the rear bracket are as follows: 

Model 17C125—135% in. 

Model 21C107—1444 in. 

AIL Other: “ir; Modele——12 72 ins 
Drill a second hole 11% in. above the first hole 
for the top screw of the rear bracket. 

Before placing the assembled unit into the 
cabinet, it will be necessary to remove the dial 
lamp assembly. First remove the channel Selector 
and Fine Tuning control knobs and then from 
the front cut the tape which holds the dial lamp 
assembly in place. Lift the dial lamp clip from 
the VHF tuner shaft bracket and remove the 
dial lamp assembly by pulling on the wires which 
will allow the connector plug to separate. This 
assembly can be discarded since it is not required 
when the UHF tuner is used. 

The front part of the gear bracket assembly 
can be swivelled so that the fiber plate with the 
locating pins may be in any position in relation 
to the base plate. The correct position for insert- 
ing the unit into the cabinet is with the bottom 
of the base plate up and with the fiber plate at 
the position shown in Fig. 4. With the gear 
bracket in this position move the unit slowly 
forward so that the gear wheels pass over the 
receiver VHF tuner shaft bracket. Now engage 
the two locating pins into the two holes in the 
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A cable clamp should be mounted under one of 
the mounting screws for each unit. The small 
cable clamp should be used for the a-c lead and 
is mounted on the same side as the 6AF4 tube. 
Make sure the insulating tubing fits under the 
clamp since this eliminates the possibility of 
sharp edges cutting through the a-c cord. The 
larger cable clamp should be used for the power - 
unit cable and is mounted under the self-tapping 
screw closest to the 6AF4 tube. The location of 
these two clamps is shown in Fig. 2. 

(2) Install the flatted end of the extension 
shaft into the universal joint which is part of 
the front and gear bracket assembly. Insert and 
tighten the setscrews in the universal joint, 
making sure that the shaft does not extend beyond 
the hub. The smaller size Bristol wrench in- GEAR ae 
cluded in this kit will fit these setscrews. Lay 

(3) Place the solid coupling on the tuner 
shaft and use two setscrews to fasten the end 
of the coupling about one-half inch from the 
external rotary switch (Sl). Make sure one set- 
screw 1s centered on the flatted side of the tuner. 0% 
shaft. The fiber strain relief which holds the. 
transmission lines should be positioned around 
the coupling as shown in Fig. 2. Slip the insulat- 
ing tubing over the extension shaft and place 
the extension shaft into the open end of the solid Fig. 2. Drawing of the UHF-103 unit completely assembled with the ‘'C’’ kit. 
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Fig. 1. Photograph of the ‘'C’’ kit which is required whenever the UHF-103 unit is installed in the ‘‘E’’ 
or Stratopower line of General Electric receivers. 
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receiver VHF tuner shaft bracket as shown in 
Fig. 5. While exerting pressure toward the front 
of the receiver, rotate the complete assembly with 
the exception of the front part of the gear 
bracket until the rear mounting bracket will rest 
on the side rail in the position shown in Fig. 3. 
Note that the bottom of the base plate faces the 
top in models 17C125 and 20C107 but faces the 
left side in all other “E” models. Now fasten 
the rear bracket to the side rail by means of two 
of the wood screws and washers supplied. 


Secure the locating plate to the receiver tuner 
plate by means of the two No. 4-40 machine 
screws and retaining caps as shown in Fig. 6. 
Mount the retaining caps so the hollow side is 
toward the back and fits over the locating pins. 
Slip the knob gear and ring onto the tuning shaft 
of the receiver so that the gears become engaged. 


At this point it is important that a check be 
made to assure proper meshing of the knob gear 
and the idler gear on the UHF tuner bracket. 
Should the knob ring turn with difficulty or 
possibly not even engage the idler gear, re- 
move the knob ring and change the relative 
position of the idler gear. This is accomplished 
by loosening the two adjustment screws shown 
in Fig. 6 and then repositioning the gear bracket 
for proper meshing of the gears. Tighten the 
adjustment screws and again try the knob ring. 
If necessary, repeat this procedure until proper 
meshing is obtained. _ | 

The markings on the UHF selector knob ring 
must index properly. Place knob ring on shaft 
and rotate the UHF tuner shaft until a position 
is reached where the serews are not in the 
center of the UHF-RF adjustment and UHF- 
Oscillator adjustment holes shown in Fig. 5 on 
page 5 of the Vol. 5, No. 3 issue of Techni-Talk. 
This is the VHF position. Now pull the knob 
ring out until the gears are not engaged and 
rotate so VHF on the ring is lined up as close 
as possible with the pointer on the cabinet. If 
the pointer is not in the center of the VHF 
marking, remove the knob ring and loosen the 
two Bristol setscrews on the knob ring until this 
outer gear can be turned to the correct in- 
dexing position. The larger Bristol wrench sup- 
plied in the “‘C”’ kit will fit these setscrews. 


Fasten the UHF-VHF antenna bracket on the 
cabinet of the receiver as indicated in Fig. 3. 
Some receivers will have an area on the top 
rear cabinet rail indicated for the mounting of 
this bracket. Be sure to dress the transmission 
lines as shown in Fig. 3. Do not permit these 
lines to come near or contact any part of the 
TV receiver chassis. 


Now turn the knob ring to the UHF-1 posi- 
tion and follow the procedure given under the 
heading ““UHF Adjustments’’ on page 2 of the 
Vol. 5, No. 3 issue of Techni-Talk. 


Replace the back and bring the power cord 
out through notch provided in the back of the 
receiver. [he a-c cord should be knotted just 
inside to act as a strain relief. Plug the a-c 
cord of the tuner into the power outlet on the 
back of the TV receiver. This completes the in- 
stallation of the UHF tuner unit and the receiver 
is now equipped to receive up to three UHF 
stations plus up to twelve VHF stations. 


UHF TUNER IN “AK” LINE OF RECEIVER 


The “SD” kit of parts shown in Figs. 7 and 8 
is required whenever the UHF-103 unit is in- 
stalled in the ““AK”’ or Standard line of General 
Electric receivers. The following is a complete 
list of these receivers. 
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Fig. 3. Rear view of the complete assembly in cabinet showing the positions in which the rear brackets 
are mounted. 


GENERAL ELECTRIC ““AK’’ LINE RECEIVERS 
WHICH REQUIRE “’D” KIT 


, Models 

DEG rts bid el 9 
aca a ar 20T2 
17C120 21 F2 
Le | 21T4 
17T10 21T5 


EEL 


ASSEMBLY INSTRUCTIONS—“D” KIT 


(1) Assemble the tuner unit, power supply, 
and base plate according to the instructions 
given in step No. 1 under Assembly Instructions 
—*“C”’ Kit on page one. : 


Fig. 4. Front view of completely assembled unit 
with gear bracket in the correct position for insert- 
ing into cabinet. 
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Fig. 5. Gear bracket assembly in position on the 
receiver chassis. 
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(OVER LOCATING PIN) 


VHF TUNER 
SHAFT BRACKET 


Fig. 6. Gear bracket assembly showing the re- 
taining cap and screws in position as well as the 
position of the adjustment screws. 


(2) Select the proper front and shaft support 
brackets from the following list: 


Model Front Shaft Support 
Receiver Bracket Bracket 
E7ClSs 7... 120 & 
had Wi Ta eae hg a ] 2 
dea ips = 2 
20T2 4, 2 
D2 A ee 5 3 1 


(Continued on page 5) 


These brackets are shown in Fig. 8. Mount the 


correct front bracket on the front of the base 
plate with two of the No. 6-32 self-tapping 
screws. Use the holes which line up with the 
bracket holes. 

(3) Now mount the guide bracket and the 
correct shaft support bracket in the position 
shown in Fig. 9. These two are mounted to- 
gether with the same mounting screws with the 
guide bracket on the underside and the shaft 
support bracket on top. The guide bracket is 
used on all models except the 17T7. 

(4) Install the front bushing to the shaft 
support bracket by means of the hex nut and 
lock washer as shown in Fig. 9. 

(5) Place the solid coupling on the tuner 
shaft and use the setscrews to fasten the end of 
the coupling about one inch from the external 
rotary switch (Sl). Make sure one setscrew is 
centered on the flatted side of this shaft. The 
fiber strain relief which holds the transmission 
line should be positioned around the coupling 
as shown in Fig. 2. Mount the crown gear shown 
in Fig. 8 to the flatted end of the extension 
shaft and install and tighten the two No. 6-32 
setscrews. The setscrew side of the crown 
gear should be closest to the shaft support 
bracket. Make sure the shaft does not extend 


Fig. 7. Photograph of a portion of the ‘'D’’ kit which is required whenever the UHF-103 unit is installed 
in the ‘‘AK’’ or Standard line of General Electric receivers. 


Fig. 8. Photograph of the balance of the ‘'D’’ kit shown in Fig. 7. 


beyond the hub of the crown gear. Slip the 
extension shaft through the front bushing into 
the insulating tubing and then into the open 
end of the solid coupling. The setscrews should 


then be inserted in the coupling and tightened. 


(6) Select and mount the proper rear 
bracket as indicated in the following list: 


Model Rear Bracket 
T7CIIS+& 117 E 
17C120 8 
Belt 10 
EZTLO 6 
WILLS 12 el 
20T2 9 
2172, 4-&5 . 

FRONT. INSULATING 


BRACKET TUBING 
EXTENSION 
SHAFT 


TUNER 
BASEPLATE 


FRONT BUSHING 

HEX NUT 6 VHF TUNER 
WASHER SHAFT BRACKET 
(ON RECEIVER) 


meek T.V.RECEIVER 
PPORT —4 Ae 
BRACKET “<=, CHASSIS 
GUIDE MOVE 
RACKET ASSEM. TI 
: - FORWARD weiss 
CHANNEL **4 
LOCATING ACCESS HOLE 
PLATE ; 


CONTROL SHAFTS 
{ TUNING CONTROL & 
CHANNEL SWITCH) 
Fig. 9. Front view of the completely assembled 
front bracket assembly. 


The assembly is now ready for installation in 
the cabinet of the receiver. 


INSTALLATION PROCEDURE—“‘D”’ KIT 


Before the unit is installed in the cabinet, 
it will be necessary to determine whether or 
not any i-f adjustments are required, as these 
adjustments are not accessible after installation. 
These adjustments are described under the 
heading “I-F Alignment’ which appeared on 
page 2 of Vol. 5, No. 3 issue of Techni-Talk. 

It is not necessary to remove the chassis of 
the receiver in order to install the UHF-103 
assembly. After removing the cabinet back, drill 
a 14 in. hole about % in. deep in the right side 
rail at the point marked “‘H”’ in Fig. 10. The 


dimensions of ‘‘H”’ are as follows: 


Model 17T7 —13 5/32 in. 
17T11,12  —14 % in. 
L7G Ey 135/16 in. 


17C120- | —14 in. 
20T2 —15 7/16 in. 
21T4,5 —ll % in. 


17T10, 21T2—Predrilled 


Drill a second hole 1% in. above the first hole 
for the top screw of the rear bracket. 

Move the complete assembly into the cabinet 
so the guide bracket rests on the Fine Tuning 
control shaft in the position shown in Fig. 9. 
Gently push forward until the locating pin 
contacts the TV receiver shaft bracket and fits 


into the channel No. 4 oscillator coil access 
hole. When properly installed, with the locating 
pin in the proper hole, the locating plate shown 
in Fig. 9 should fit snugly against the top and 
side of the tuning shaft bracket. If this fit is not 
tight enough when the installation is complete, 
the UHF unit will rock when turning the UHF 
Selector knob ring. In this case, it will be neces- 
sary to reposition the locating plate slightly. 
This is accomplished by loosening the two No. 
6-32 self-tapping screws which hold this locating 
plate to the front bracket. — 

With the UHF unit properly located in the 
front, exert slight pressure toward the front 
and lift the rear into position so the rear bracket 
lines up with the holes previously drilled in the 
side rail. Now fasten the rear bracket to the side 
rail by means of the two wood screws on wooden 
cabinets or two No. 6-32 self-tapping screws on 
metal cabinets. 3 

Place the UHF Selector knob ring on the 
tuning shaft so the knob gear engages the crown 
gear. To insure proper fit between these two 
gears, it will probably be necessary to loosen 
the setscrews fastening the coupling to the 
extension shaft and slide the extension shaft 
either up or down until a proper mesh is ob- 

(Continued on page 6) 
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Fig. 10. Rear view of the complete assembly in 
cabinet showing the position in which the rear 
brackets are mounted. 
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BENCH NOTES 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 


gestion submitted to this column. Send contribu- | 


tions to The Editor, Techni-talk, Tube Department, 
General Electric Company, Schenectady 5, N. Y. 


STRIP TRANSFER MAKES 
CHANNELS 5 AND 11 ADJACENT 


In the twin cities we now have channels 4, 5 
and 11. When channel 11 came on the air it was 
common complaint to hear—‘‘why did they have 
to move the new station so far away.”’ I find that 
set owners really appreciate having the 6 and 11 
channel strips interchanged since this places 4, 5 
and 11 together. This can only be done however, 
in receivers which use turret-type head-ends. 

Derril Hundley 

1624 Hudson Road 

St. Paul 6, Minn. 
EDITOR’S NOTE: This is an excellent suggestion 
and can be used in any location where two or more 
stations are received. 


NEW USE FOR PM’S 


Occasionally one will find it necessary to drill 
out the rivet mountings on some component part 
fastened on the chassis. On such occasions, small 


“cuttings may become lodged at some point where ~ 


it can cause an intermittent ground, or short. 
The old-time cure for this has been to turn the 
chassis over after drilling, and jar it several times 
to shake out the cuttings. | 

In my shop, the procedure is much simpler. I 
have removed the bar magnets from a discarded 
ion-trap. This type had two bar magnets about 
one inch in length and rectangular in shape. PM 
speaker magnets can also be used. | merely place 
one of these magnets on the chassis below the 
rivet. (Magnetic attraction holds magnet to 


SELL MORE 
ALUMINIZED 


PICTURE TUBES 


With an 


chassis.) All ferrous drill cuttings are caught by 
the magnet which prevents them from causing 
any trouble. 

Jerry Litwak 

1517 So. Main St. 

Santa Ana, Calif. 


HV FOR TUBE SOCKET LEAKAGE 


1 had an Emerson No. 654 with a continuous 
roll that couldn’t be stopped at any setting of the 
vert. hold control. I either replaced or tested all 
components in the vert. osc. and vert. output 
section—uses a 12BH7—with absolutely no 
change. I decided it was a high resistance short 
within the tube socket—pins No. 1 and 7—but 
rather than replace the socket, I used the HV 
anode to try to burn it out. I replaced the HV 
lead, and turned the set on. It settled down 


immediately and has continued to work fine ever — 


since. 
George F’. Georges 
318 Poultney Street 
| _ Staten Island 6, N. Y. 
EDITOR’S NOTE: The sparker shown on p. 6 of 
the Vol. 5 No. lissue of Techni-talk could also be 
used and without any possibility of affecting HV 


components in the receiver. 


HEAT TREATMENT 


I have had different sets come in with “‘creep- 
ing’ Vertical Oscillators and drifting Hori- 
zontal Oscillators. Often the trouble will fail to 
appear on the bench because the chassis runs. 
much cooler out of the cabinet. Rather than 
build a “‘heat-cabinet’’ for cooking the sets, the 


—~lazy-wayvis-to-shine a-G-E-Infrared- Heat-Lamp on - 


the suspected condenser or resistor, shielding 
other nearby components with a thin sheet of 


_ asbestos or cardboard. Particularly troublesome 
was the .01 mfd condenser across the Horizontal | 


Sync Coil in Hallicrafters Model 21-940, which 
would only DRIFT after an hour or more of 
operation. With the Heat Lamp, the trouble was 


located in a few minutes. . 


Maynard Kuljian 
910 No. Coast 
Laguna Beach, Calif. 
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Fig. 5. Drawing of 90° Reference Line Gage 
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Fig. 6. Typical Focus Coil Circuit 
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lon-trap Magnets . 
Some types of picture tubes do not require an 


single- or double-field ion-trap magnet depending 
on the type of gun used. Picture tube data gen- 
erally indicates whether a single- or double-field 
ion-trap magnet is required. However, in practice 
it has been found that a single-field ion-trap 
magnet will function satisfactorily on tubes de- 
signed for double-field magnets. Because of 
manufacturing considerations some aluminized 
picture tubes require an ion-trap magnet whereas 
others do not. 
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ALUMINIZED 
PICTURE TUBES 
REPLACEMENT 
... GUIDE 


Requests for information have been received 
from service technicians who had apparently 
experienced difficulty in replacing a non-alumi- 
nized picture tube with an aluminized picture 
tube. Other requests have been received from 
technicians who have wanted to use the Alumi- 
nized Picture Tube for replacement but have 
been hesitant due to differences in the physical 
or electrical characteristics which are actually 
unimportant. The only changes required are 
given in the chart on page 5. 

Since aluminized picture tubes offer a number 
of advantages to the viewer, the service tech- 
nician should be in a position to recommend 
them whenever and wherever they can be used. 
In some cases the data published for Picture 
Tubes shows physical differences and/or elec- 
trical differences between the original tube and 
the Aluminized Picture Tube and these differ- 
ences may confuse the technician since he may 
not be able to determine their importance. 

An example of this would occur when the 
technician considers replacing a 12LP4-A with a 
12K P4-A aluminized picture tube. The physical 
characteristics as well as the anode, G2 and Gl 
voltages are identical. The focus coil information, 
however, will probably “‘throw him for a loss.”’ 
The 12LP4-A was calibrated with an RETMA 
(Radio-Electronics-Television Manufacturers As- 
sociation) Focus Coil No. 109 whereas the 
12KP4-A was calibrated with a No. 106. Focus 
coils are seldom, if ever, sold by these numbers 
and the focus coil manufacturers themselves do 
not make reference to the RETMA numbers in 
their literature. The Focus Current for these two 
tubes is also different as well as the position of 
the focus coil on the picture tube neck. The 
correct position of the focus coil is usually given 
as the ‘“‘distance between the yoke reference 
line and center of focus coil air gap; in inches.”’ 
This is easy if the yoke reference line and the 
focus coil air gap can be located. If the tech- 
nician looks hard enough, he may find that “‘the 
yoke reference line is determined by the plane 
of the upper edge of the reference line gage 
(RETMA No. 112) when the gage is resting on 
the glass cone.”’ This may be confusing to even 
the most experienced technician since few tech- 
nicians know what a reference line gage looks 
like. Reference line gage drawings appear on pages 
2 and 6. : 

This type of information plus differences in 
various ratings may cause the technician to adopt 
a policy of “type for type’ replacement. This 


policy results in lower profit for the technician - 


plus the loss of brighter pictures for his cus- 


tomers. Since many of the physical and elec-. 


trical differences in picture tube ratings are 
relatively unimportant, it is the purpose of this 
article to point out only those differences which 
require either physical or electrical changes to 
obtain the better picture produced by an alumi- 
nized picture tube. 


Techni-talk 


on AM, FM, TV Servicing 


WHAT IS AN ALUMINIZED TUBE? 


An aluminized picture tube is one which has a 
thin layer (about 0.000004 inch thick) of 
aluminum deposited in back of the phosphor 
screen. The metal is not actually in contact 
with the phosphor crystals but rather forms a 
smooth mirror-like surface an extremely small 
distance away. 


WHAT ARE ITS ADVANTAGES? 


There are several advantages which an alumi- 
nized picture tube has over one with no metal 
screen-backing. In the first place, the light 
radiated backwards from the phosphor screen 
which would otherwise be lost within the interior 
of the tube is reflected toward the viewer by the 
smooth metallic surface. This means that for 
similar operating conditions almost twice the 
brightness is obtained from an aluminized as 
from an ordinary tube. Or, if equal brightness is 
desired, the aluminized tube can be operated 
either at reduced anode voltage or reduced beam 
current. In the latter case, a smaller spot size 
results and better resolution is provided. In 
addition, the lower current drain usually means 
an extended useful life of the tube. 


Second, greater contrast is obtained with an 
aluminized tube. Contrast is a measure of the 
brightness ratio between the brightest and the 
darkest portions of the picture. In the ordinary 
tube light from illuminated areas will be re- 
flected from the inside walls and backlight the 
areas which should be black. This causes these 
black areas to appear gray. In the aluminized 
tube the black areas cannot be _ backlighted 
because the aluminized screen acts like a mirror 
and prevents any light penetration from either 
direction. Also, the white areas are brighter due 
to the effect of the aluminum mirror. Thus, with 
blacker blacks and whiter whites, the aluminized 
tube offers greatly improved contrast. 


Third, aluminizing eliminates undesirable 
screen charging and hand capacity effect. In 
normal operation of an ordinary tube the beam 
of electrons hitting the screen knock loose other 
electrons which fly off in all directions. Many 
of these so-called secondary electrons travel to 
the inside aquadag coating in the tube, thus com- 
pleting the electrical circuit. Under some condi- 
tions not as many secondary electrons are set 
free as there are primary electrons reaching the 
screen in the beam. In such cases an excess of 
electrons gradually accumulates on the screen. 
This charges the screen negatively which has 
the same effect as lowering the anode voltage of 
the screen or of that portion of the screen where 
the excess of electrons has accumulated. This 
lowers the brightness of the screen; or a portion 
of it, and produces an objectionable effect. 
Since the aluminum coating is connected to the 
anode any excess of electrons will immediately 


be drained away and proper screen brightness 
will be maintained. Since the electron excess is 
continually removed, that is, since the screen 
is not allowed to charge up like a capacitor, it 
does not attempt to discharge itself to any con- 
ductive object brought near it. Thus, distortion 
of the pattern due to the proximity of a person’s 
hand or body is eliminated. Of greater importance: 
the prevention of screen charging in rectangular 
picture tubes prevents X-burn which was illus- 


trated in Tele-Clue No. H-63. 


HOW IS THE ALUMINUM APPLIED? 


The application of a metallic layer to a phos- 
phor screen is a very interesting process. In the 
first place, the aluminum cannot be deposited 
directly onto the phosphor crystals because it 
would then be a very bumpy mirror indeed. In 
addition, the phosphor would be irreparably 
damaged by contact with the hot vapors of alumi- 


num. In order to avoid these obstacles, an ex- 


tremely thin layer of a plastic film is first laid 
down on the screen. This both provides a smooth 
surface for the aluminum mirror and prevents 
the metal from coming in direct contact with the 
phosphor crystals. A small slug of aluminum 
supported on a wire filament is then introduced 
into the bulb. The opening is stoppered up and 
the air inside the bulb is pumped out. When 
a good vacuum has been achieved, electric 
current is passed through the filament. The 
aluminum is heated and melted. At the reduced 
pressure inside the bulb it boils and evaporates, 
and then it condenses on the relatively cold 
walls and face of the bulb. Thus a thin layer of 
aluminum is deposited on top of the plastic film 
mentioned above. Air is let into the bulb, the 
filament is removed, and the bulb passes through 
an oven where the plastic is baked out. 
. and that is how a tube is aluminized. 


PHYSICAL CHARACTERISTICS 
Faceplate Shape 


There are three major differences in picture 
tube faceplates. These are (1) round; (2) rec- 
tangular with spherical contour, and (3) rec- 
tangular with cylindrical contour. Since each of 
these types requires a specific type of mask, 
replacement with a different type faceplate is 
not recommended. 


Over-all Length 


Variations in the over-all length of picture 
tubes considered interchangeable are usually due 
to differences in the length of the tube neck only. 
If the replacement is shorter, the only change 
required may be a slight repositioning of the focus 
coil. [If the replacement has a longer neck and 
this is seldom true, it may be necessary to pro- 
vide physical accommodation for the longer 


neck. The focus coil may also have to be reposi- 


tioned slightly toward the picture tube base. 
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ELECTRICAL CHARACTERISTICS 
Base Connections 
Base connections for picture tubes that are 
considered interchangeable are generally the 
same. The only exception is the capacitor which 
is formed by the graphite coating on the outside 


12N 


of glass cones. This is discussed below. If the 
original tube did not have this coating, a ground 
connection should be added to contact the coat- 
ing on the new tube. Base diagram 12N shown 
above has the coating while 12D does not. 
External Conductive Coating 

Some picture tubes are manufactured with an 
external conductive coating which supplies 
part of the capacitance in the HV power supply 
filter circuit. Other picture tubes are manufac- 
tured without this coating. Receivers which 
use tubes without this coating may use an 
additional 500 mmfd capacitor in the HV circuit. 

The area covered by this external conductive 
coating may vary in either size or position on 
different tube types. If a replacement is made 
with a tube type other than that originally used, 
be sure that contact is made between ground and 
this coating. If the external coating is left float- 
ing, it will charge up to the level of the high 
voltage resulting in a potential shock hazard. 

The metal cone on metal tubes obviously can- 
not be used as part of a capacitor. If a glass 
tube is used to replace a metal tube, the 
outside conductive coating should be grounded. 


Anode Contact 

There are three types of connectors used to 
contact the anode on different types of picture 
tubes. These are (1) the clip type which is used 
to contact any portion of the metal cone on 
metal picture tubes; (2) the ball type which 
snaps over the prong on the side of some older 
types of picture tubes, and (3) the snap-button 
type used on most picture tubes. If the replace- 
ment has a different type anode contact, replace 
it with the correct connector. 


Deflection Angle 

Picture tubes which are considered inter- 
changeable seldom have any great difference in 
deflection angle. You will notice, however, that 
the deflection angle on ten- or twelve-inch round 
glass tubes may be shown as 50, 52, 54 or 56 
degrees. These differences are unimportant 
since they depend primarily on the method and 
equipment used by the manufacturer when the 
tube was first developed and registered. ALL 
PICTURE TUBES WHICH USE THE SAME 
BULB HAVE THE SAME DEFLECTION ANGLE 
REGARDLESS OF MANUFACTURER’S DATA. 


Anode Voltage 
Picture tubes will operate satisfactorily over a 
wide range of anode voltages. Since receiver 


2 


manufacturers seldom design a receiver to oper- 
ate the picture tube at the maximum voltage 
level, there is very little chance that any picture 
tube which is considered interchangeable will 
not operate satisfactorily due to a difference in 
the anode voltage rating. 
G2 Voltage 

The Gz voltage is not critical and usually 
varies between 250 and 400 volts. The Ge volt- 
age, however, does affect the G, cutoff. This is 
the reason why tubes which indicate a typical 
operating voltage on G2 of 250 volts usually show 
a G, cutoff range of 27 to 63 volts, and those 
tubes with a G2 voltage of 300 usually have a G; 
cutoff range of 33 to 77 volts. These ratings are 
identical and can be interchanged since, as the 
G, voltage is increased, more negative voltage is 


required on G; to cut off the electron beam in the 


picture tube. 


Focusing Method 

Electrostatic and magnetic focus picture tubes 
are not considered interchangeable. This does 
not mean that they cannot be interchanged but 
merely that the changes involved are considered 
beyond the scope of this article. 


Magnetic Focus 

Before going into a detailed explanation of 
the variations in magnetic focus characteristics, 
there is one point that should be clarified. If a 
picture tube is listed as interchangeable the only 
adjustment which is ordinarily required to ob- 
tain optimum focus is a slight change in the focus 
adjustment. In a few cases it may be necessary 
to slightly reposition the focus unit by moving it 
either forward or backward on the tube neck. 


Focus Coils 3 

There are two focus coils which have been 
used as standards to determine the placement 
and current rating required for different types 
of picture tubes. These are RETMA focus coils 
Nos. 106 and 109. The Joint Electron Tube Engi- 
neering Council: (JETEC) of RETMA has speci- 
fied the following characteristics for these focus 
coils: : 


CENTER LINE 
OF AIR GAP 


Fig. 1. Drawing of No. 106 Focus Coil. 


No. 106—4500 turns No. 29F wire, wound on 
the form shown in Fig. 1. This has a resistance 
of 264 ohms. 

No. 109—6800 turns No. 29E wire, wound on 
the form shown in Fig. 2. This has a resistance 


of 470 ohms. 


The first focus coil which was accepted as a 
standard was the RETMA No. 106. This was 
used by manufacturers in their test equipment 
to prepare picture tube data. As newer types of 
picture tubes were developed it was found that 
some types required a stronger magnetic field. 
Therefore the RETMA No. 109 focus coil was 
developed and also accepted as a_ standard. 
Some manufacturers continued to use the older 
No. 106 focus coil when they prepared and 
registered new picture tube data whereas others 
used the newer No. 109 focus coil. 

This did not present any problem to the 


CENTER LINE 
OF AIR GAP 


Fig. 2. Drawing of No. 109 Focus Coil 


receiver manufacturer’s design engineers since 
they were familiar with the electrical and 
physical characteristics of both types. It did, 
however, present a considerable problem to the 
technician since focus coils are not labeled or 
sold by these numbers. 

If the focus characteristics for the .12LP4-A 
and the 12K P4-A are compared, it will be noted 
that the 12LP4-A indicates 96 ma current flow 
through a No. 109 focus coil and the 12KP4-A 
indicates 135 ma current flow through a No. 106 
focus coil. There is also a difference in the place- 
ment of these on the neck of the picture tube. 
The position indicated for the 12LP4-A is 41% in. 
between the center of the focus coil air gap 
shown in Fig. 2 and the yoke reference line. The 
12KP4-A requires 34 in. between these same 
two points. Actually there is no difference in the 
focusing characteristics of the 12LP4-A and the 
12KP4-A. PICTURE TUBES HAVING THE 
SAME SIZE AND SHAPE BULB AND NECK 
LENGTH AND OPERATED AT THE SAME 
VOLTAGES REQUIRE THE SAME FOCUSING 


FIELD STRENGTH REGARDLESS OF MANU- 


FACTURER’S DATA. 


Yoke Reference Line i 

The yoke reference line is determined by the 
use of standard gages. Drawings of the 50-, 70- 
and 90-degree gages are shown in Figs. 3, 4, and 
5. The yoke reference line is the C-C’ line shown 
in these drawings. 

A good general rule to use when adjusting the 
focus coil is that more current is required as the 
focus coil is moved toward the base of the tube. 
Therefore, less current is required to obtain 
optimum focus as the focus coil is moved toward 
the face or front of the picture tube. As pre- 
viously mentioned, it will seldom be necessary to 
modify the focus coil circuit. If for any reason a 
modification of this type is required, first deter- 
mine whether more or less current flow is needed 
by moving the focus coil and at the same time 
adjusting the focus control for the clearest line 
definition. If more current flow is required, the 
resistance of Rl in Fig. 6 should be increased. If 
less current flow is required, the resistance of R1 
should be decreased. Be sure to use a resistor 


with a sufiicient wattage rating, preferably of the 


o- or 10-watt wire-wound type. 


—oo 
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Fig. 3. Drawing of 50° Reference Line Gage 
(Continued on page 6) 
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ALUMINIZED PICTURE TUBE REPLACEMENT CHART 


Picture Tube Type No. 


Aluminized 
v 


1OFP4-A 


—T2KP4-A 


16KP4-A 


17BP4-B 


21EP4-B 
21YP4-A 
21ZP4-B 


24CP4-A 


27RP4 


Other 


12UP4 


12UP4-A 
12UP4-B 


12VP4 
12VP4-A 


16KPA 
16QP4 


16RP4 


16TP4 
16UP4 
16XP4 


17AP4 
17BP4 
17BP4-A 
17BP4-C 


17CP4 
17CP4-A 


17JP4 
17ASP4 


21EP4 
21EP4-A 


21YP4 
21AFP4 


21ZP4 
21ZP4-A 


24CP4 
24QP4 
2A4TPA 

24VP4 


27EP4 
27GPA4 
27NP4 


Physically 
Interchangeable 


Yes 
Yes 


Yes (See Instructions) 


Yes 
Yes 


Yes 


Yes (See Instructions) 


Yes 


Yes (See Instructions) 


Yes (See Instructions) 


Yes (See Instructions) 


Yes 


Yes 
Yes 
Yes 


Yes 
Yes 


Electrically 
Interchangeable 


Yes (See Instructions) 
Yes (See Instructions) 
Yes (See Instructions) 


Yes 


Yes (See Instructions) 


Yes 


Yes (See Instructions) 


Yes (See Instructions) 


Yes (See Instructions) 


Yes (See Instructions) 


Yes (See Instructions) 


Yes (See Instructions) 


Yes 


Yes (See Instructions) | 


Yes (See Instructions) 


Yes 
Yes (See Instructions) 
Yes (See Instructions) 


Yes 


Yes (See Instructions) 


Yes 
Yes 


Yes (See Instructions) 


Yes 
Yes 


Yes (See Instructions) 


Yes 


Yes 


Yes (See Instructions) 


Yes (See Instructions) 


Yes 


Yes 
Yes 
Yes 
Yes 


Yes (See Instructions) 
Yes (See Instructions) 


Yes 


Instructions 


Discard ion-trap magnet. 

Discard ion-trap magnet. 

Replace anode connector with -snap-button type. 
Neck of 1OFP4-A is one inch longer. 


Discard ion-trap magnet. Connect pin 10 to B+ | 
(250-400 volts d-c). 


Discard ion-trap magnet. Move focus coil approx. 
1 inch closer to yoke. Neck of 12KP4-A is 1%” 
shorter. 


Discard ion-trap magnet. Ground external conduc- 
tive coating. Replace anode connector with snap- 
button type. | 


Discard ion-trap magnet. Move focus coil approx. 
1 inch closer to yoke. Neck of 12KP4-A is 1%” 
shorter. Ground external conductive coating. 


Neck of 12KP4-A is %” shorter. Ground external 
conductive coating. 

Discard ion-trap magnet. Add snap-button type 
anode connector. Remove block under insulating 
cone support bracket. 


Discard ion-trap magnet. Connect pin 10 to B+ 
(250-400 volts d-c). . 


Ground external conductive coating. Use single-field 
ion-trap magnet. 


Make sure external conductive coating is in contact 
with grounding spring. 


Ground external conductive coating. 
Ground external conductive coating. Use single-field 
ion-trap magnet. 


Ground external conductive coating. 


Ground external conductive coating. Add well-in- 
sulated snap-button type anode connector. 17BP4-B 
is ¥%” longer. 


Ground external conductive coating. 


Ground external conductive coating. 


Ground external conductive coating. 


Ground external conductive coating. 


Ground external conductive coating. 


| 


| 
| 


hater! Ge SERVICE-DESIGNED T 


Specially developed for the TV service industry. Cost the same as types they replace. 


OR the first time anywhere, a line of 

tubes has been developed specially for 
TV servicing—G.E.’s new SERVICE- 
DESIGNED Tubes. Six types are de- 
scribed on this page. They will soon be 
followed by others, designed from the 
ground up to meet the practical require- 


ments of your work. 


Here’s what G.E.’s new SERVICE- 
DESIGNED Tubes mean to you: 


They cut callbacks on TV repair 
work, by doing a far more 

© dependable job than their pro- 
tofypes. 


Your tube-inventory require= 

ments are lower. SERVICE-DE- 
@ SIGNED Tubes give top per- 

formance on all! chassis. 


Your customers get more hours 
of troubie-free TV enjoyment 
@ ... because SERVICE-DESIGNED 
Tubes have longer average life. 


They cost the same as their 
prototypes, despite improved 

® performance and long life. You 
get higher tube value than ever 
before! 


SERVICE-DESIGNED 5U4-GA 
The 5U4-G prototype was a tube that did a 


good electrical job, but was subject to damage 
from shocks and vibration. In the new SERVICE- 
DESIGNED 5U4-GA, you have a rectifier that 
can withstand hard usage. Here are the reasons 
why: — 

(1) Substantial mica supports brace the tube 
structure at both top and bottom, instead of at 
the top only. Also, double-fine plate construction 
gives better heat dissipation. 

(2) Glass bulb now in straight-side, compact, 
and strong. It is specially “‘necked down”’ at bot- 
tom, so the base can be the same diameter as the 
9U4-G—enabling the same ring-clamps to be 
used when installing the tube. 

(3) Base construction has been changed to 
button-stem, with the leads passing through 
widely spaced individual seals at the bottom of 
the glass envelope, the same as with miniature 
tubes. This gives greater strength, also shorter 
leads and better lead separation. Another ad- 
vantage of button-stem construction is improved 
heat conduction, which in turn reduces the 
chance of electrolysis and air leakage. 


SERVICE-DESIGNED 5Y3-GT 


A sturdier tube, with longer life! Mica supports 
now brace the tube structure both top and bot- 
tom... new button-stem base adds strength, 
separates the leads . . . double-fin plate con- 
struction gives the SERVICE-DESIGNED 5Y3- 


GT much improved heat dissipation. 


SERVICE-DESIGNED 6BQ6-GA 


“Running hot” shortened the life of many 
prototype 6BQ6-GT’s. G-E designers went to 
the heart of the problem, and—while retaining 
the same basing layout for interchangeability— 
gave this tube a king-size bulb that means cooler 
operation under all normal conditions. 

Also, because of special mica design and new 
processing ‘techniques, the new SERVICE- 
DESIGNED 6BQ6-GA will handle higher pulse 
plate voltages than its prececessor. Internal tube 
arcing is cut way down. 


In many TV chassis, Type 6BQ6-GT now is 
pushed to the limit. Replacing with 6BQ6-GA’s 
means far fewer service callbacks due to early 
tube failures. 

further important improvement in the 
SERVICE-DESIGNED 6BO6.CA, is use of a 
special high-melting-point solder for the plate 
cap-terminal. This prevents loosening of the 
terminal when the tube is removed for testing. 


SERVICE-DESIGNED 25BQ6-GA 


Cut callbacks with this new tube that runs 
cooler than its prototype! All the improved 
features of the 6BQ6-GA. Larger bulb gives 
ample cooling. Tube handles higher pulse plate 
voltages. High-melting-point solder protects 
plate cap-terminal. ; 


rf 


SERVICE-DESIGNED 6SN7-GTA 
Type 6SN7-GTA has been redesigned to give 


top performance in all synchroguide and other 
TV circuits. Among measures taken to assure 
this result, is a special factory ‘‘chopper’’ pulse 
test. The test is made at voltages equal to the 
lowest line voltages that will be encountered in 
TV chassis of any make. : 

In all respects and in all circuits, the SERV- 
ICE-DESIGNED 6SN7-GTA now will replace 
Type 6SN7-GT. Capacity of the new tube is much 
superior to the old. This is proved by the follow- 
ing cross-tabulation of ratings: 3 


Old - New 
6SN7-GT - 6SN7-GTA 
Max plate voltage.......... 300 v 500 Vv 
Max. plage dissip., per plate... 2% w 5w 
Max heater-cathode voltage.. 90 v 200 v 


SERVICE-DESIGNED 1B3-GT 


Install and forget! This new tube does a 
superior job for longer! Special lead glass wards 
off electrolysis and air leakage. There is a new 
ring around the filament which stops “‘bowing”’ 
and the filament burn-outs that frequently 
result. 


Vol. 6 No. 2 


COLOR TV-II 


In the previous issue a number of sys- 
tems which could be used to produce a 
color TV picture were discussed. The ad- 
ditive and subtractive processes of color 
reproduction were also described. In this 
issue color reproduction will be described 
as well as the “‘color box”’ shown in Fig. I. 
This color box can be built at a reason- 
able cost and will help considerably in the 
understanding of color reproduction. Con- 
struction details appear on pages 2 and 95. 


COLOR FILTERS 

It is generally believed that the human 
eye contains three lght-sensitive systems, 
one responding to red light, one to green 
light, and one to blue light. Each of these 
systems responds to the wavelength of 
that particular primary color even when 
that color is combined with one or both 
of the other primary colors. As an 
example, a red filter passes light from any 
object or ,source containing the wave 
length of the color red. Fig. 2A illustrates 
that if a piece of red filter is placed over 
several different color bars, only those 
colors containing the wavelength of red 
will be passed. These colors will appear 
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in the eye would ordinarily see without 
the filter. A TV camera with a red filter 
scanning the color bars in Fig. 2A would 
produce a signal only from those same 
colors which stimulate the ‘“‘red-light- 
sensitive system”’ in the eye. These colors 
would be white, yellow and red. The 
green and blue color bars do not contain 
any of the red wavelength and would 
therefore appear black as shown. These 


two color bars would not produce a red 
TV camera signal nor would they stimu- 
late the “‘red-light-sensitive system” in 
the eye. 

Fig. 2B illustrates the light passed by 
the blue filter. This represents the light 
which stimulates the “blue-light-sensitive 
system” of the eye. It also shows the 
colors which would pass through a blue 
filter and produce a blue TV camera 


red. Those colors which do not contain 
the wavelength of red will appear black 
since the red filter blocks out or absorbs 
all frequencies except red. The light 
passed by the red filter represents the 
light which the red-light-sensitive system 


SEC. 34.66 P.L. &R. 
U. S. POSTAGE 


TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 
Schenectady 5, N. Y. 


G-E SERVICE DEALER 


PAID 


Schenectady, N. Y. 
Permit No. 148 


STORE IDENTIFICATION 


New type outdoor double-face identification sign 


Fig. 1. A color box which will reproduce a considerable range of colors from ordinary xmas tree 
light bulbs. 


for service declers 


Pr a ORS 
wee 


e Size 20’ x 28” 


@ Colors—red-orange, 
blue, ivory and white 


Mr. George Lespas. ‘s 
201 Chestnut St. . 


East Meadow, N.Y. 
E-222-4-30 


GREEN 
FILTER 

e Baked enamel on 
24 gauge metal 
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Fig. 2. Illustration of light transmitted by red, green and blue filters. 
Form 3547 Requested. 


signal. The light passed by the green 
filter in Fig. 2C represents the light which 
will stimulate the green sensitive system 
in the eye and also produce a green TV 
camera signal. 

It will be noticed that white is passed 
by all three filters in Figs. 2A, B, and C. 
This is due to the fact that white contains 
all three primary colors. It is the com- 
bination of these three colors which 
stimulates the three light-sensitive sys- 
tems in the eye and produces a sensation 
of white. It is also the combination of 
these same three color camera signals 
which produces white on the screen of a 
color T'V receiver. 

It will be noticed that yellow is passed 
by the red and green filter in Figs. 2A 
and C, but blocked out by the blue filter in 
Fig. 2B. This shows that yellow contains 
both red and green wavelengths but it 
does not contain any of the blue wave- 
length. This wili be discussed in greater 
detail later. Since red, green and blue 
are primary colors, they do not contain 
any other wavelengths and are passed 
only by the same primary color filters. 

The color filter on each color TV 
camera has been chosen so that the 
camera tube produces a signal which is 
approximately the same as that seen by 
each light-sensitive system in the human 
eye. Each of the three light-sensitive 
systems in the eye acts the same as a 
filter since each one responds only to 
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Fig. 3. Standard luminosity curve illustrating the normal color response of the human eye. 


certain light frequencies. Therefore, the 
red-light-sensitive systems in the eye 
would respond only to the wavelength 
of red, and would be stimulated only by 
those frequencies passed by the red filter 
in Fig. 2A. The blue- and green-light- 
sensitive systems would respond only to 
blue and green wavelengths and would be 
stimulated by the light frequencies passed 
by the blue and green filters shown in 
Figs. 2B and C. The stimulation of one 
or more of the three light-sensitive sys- 
tems produce the five original colors. 
These colors plus all the other colors seen 
by the human eye are the result of vary- 
ing degrees of stimulation of the. three 
light-sensitive systems in the eye. 

It can be visualized that if each one of 
three TV cameras “‘sees”’ only the wave- 
length of one primary color, then all 
three cameras will see all three primary 


We DIA. 


TOP VIEW 
—-B- 


colors in the correct proportion. If these 
same three colors can be reproduced on 
the picture tube in the same proportion 
as seen by the cameras, a color picture 
tube will be produced which will have 
practically the same color tones as the 
original scene. 


THE CIE LUMINOSITY CURVE 


As previously mentioned, the human 
eye responds only to those frequencies 
between 400 and 700 millimicrons. The 
brightness response of the eye is not 
uniform as illustrated in the standard 
C.I.E. (International Commission of 
Illumination) luminosity curve in Fig. 3. 
This shows that the peak response of the 
eye is near the wavelength of green. 
Therefore a given amount of light energy 
may appear much brighter at some wave- 
lengths than at others. This curve can 


Fig. 4. Construction detail 
' drawings of the color box 
shown in Fig. 1. 


also be used to illustrate that when the 
eye sees white light it requires different 
proportions of red, green and blue. Since 
ereen appears brightest to the eye, a 
larger proportion of green is necessary 
for the eye to see white. Red is the next 
brightest and blue the least. The per- 
centages which have been established to 
produce white on a color picture tube 
are a mixture of 59% green signal, 30% 
red signal, and 11% blue signal. The 
wavelengths of these three primary colors 
are present at just about these points on 


Fig. 3. 


THE COLOR BOX 

Before proceeding with the discussion 
of color reproduction it would be very 
helpful if the “color box” shown in Fig. 
1 were available. This can be assembled 
in a reasonably short time and at a 
reasonable cost. The most expensive parts 
are the three rheostats. Since the resist- 
ance values are not too critical you may 
find one or more suitable units in your 
“junk box... 

The following is a list of the material 
required: 

1—8-ft a-c lead 

6---Candelabra sockets (slotted upright 
bracket type) | 

|—]]0-v, 7.5-watt red xmas tree lamp 

2---110-v, 7.5-watt green xmas three 
lamps | 

3—-110-v, 7.5-watt blue xmas tree lamps 

1—5000-ohm 25-watt wirewound rheo- 
stat (QOHMITE TYPE H) 

1—2500-ohm 50-watt wirewound rheo- 
stat (OHMITE TYPE J) 

1-—1000-ohm 50-watt wirewound rheo- 
stat (OHMITE TYPE J) 

1-5 in. x 7 in. piece of opal glass 3/5 in. 
thick (available at most camera 
stores at about one dollar) 

1—3% in. diameter cardboard tube 
(ordinary round salt box was used) 

1—Box large enough to hold assembled 
parts 

1—Piece of reflective material such as 
aluminum foil (placed beneath the 
bulbs to reflect light). 

The box shown in Fig. 1 was larger than 
necessary (9 in. L x 9 in. W x 6 in. D) 
because a considerable amount of experi- 
mentation was required to obtain proper 
light diffusion. Any box rigid enough to 
hold the parts in place may be used. A 
metal utility cabinet available in sizes 
Fins x 6 Im:-x:>.in; or 10:in,x:8 in. x.7 “in. 
would provide a very neat and practical 
housing. 


HOV AC. 


Fig. 5. Wiring diagram 
of the color box shown in 
Figs. 1 and 4, 


A piece of hard fiber board was used 
for the subassembly shown in Fig. 4A. 
This was mounted | in. above the bottom 
of the cabinet. Six equally spaced 4% in. 
holes were drilled around a circle 2 in. in 
diameter as shown in Fig. 4B. Six 34-in. 
equally spaced holes were also cut in the 
reflective foil around a circle 2 in. in 
diameter. The larger size prevented any 
possibility of the foil causing a short 
between sockets. The foil was cemented to 
the top of the board with each hole in the 
foil centered over a hole in the fiber 
board. Note that the bulb circle is not in 
the center of the box but above the 
center as shown in Fig. 4B. This allows 
sufficient space on the top panel to mount 
the three rheostats. 

The six candelabra sockets were 
mounted in the six holes. The sockets had 
slotted upright mounting brackets which 
were bent toward the center. A single 
screw at the center held all six brackets 
in place. The position of only one of 


_ these brackets is shown in dotted lines on 


the bottom green socket in Fig. 4B. The 
bulbs were placed in the sockets which 
were wired as shown in Fig. 5. The com- 
plete subassembly board was mounted to 
the bottom of the box with three screws 
as shown. 

Holes were cut in the top panel for 
the window opening and for the rheostats 
as Shown in Fig. | and 4B. Ventilation 
holes were also cut in both sides as shown 
in Fig. 4A. Four or five holes at the top 
and bottom of each side should provide 
adequate ventilation. 

It was found that when the rheostats 
were set at maximum resistance, the 
bulbs were not completely extinguished. 
This produced a slight “‘poisoning” of 


some colors at low illumination settings 
which was corrected by cutting the resist- 
ance wire as close to the maximum 
resistance end of the rheostat as possible. 
In this way when the rheostat arm is in 
the extreme counterclockwise position 
(front view) the rheostat is “‘open.”’ This 
break is shown by the “X”’ at the bottom 
of each rheostat in Fig. 5. 

A 31% in. diameter tube 3°¢ in. long was 
lined with plain white paper to provide 
good light diffusion with a minimum of 
absorption. Eight notches 14 in. deep 
were cut on both the top and bottom of 
the lined cardboard tube to provide venti- 
lation. This tube was placed over the 


bulbs as shown in Figs. 4A and B. Side 


supports were fastened to the box to hold 
the opal glass in position. Pieces of wood 
or angle brackets may be used for these 
supports. The opal glass and top were 
assembled as shown in Fig. 4A and B. 

A light shield made of cardboard tubing 
the same diameter as the window opening 
will help if the unit is used in relatively 
high illumination areas. This should be 
lined with black photographic paper to 
absorb any extraneous light. 

In the next issue the actual use of the 
color box in conjunction with the 
chromaticity chart will be described. It 
is suggested that you construct some sort 
of a color box similar in operation to the 
one described. This type unit will prove 
invaluable in understanding color mix- 
tures. It can also be used to demonstrate 
to your customers OF other service tech- 
nicians the basic method used to repro- 
duce colors in color television. A com- 
plete understanding of this phase of color 
TV will be very helpful when trouble. 


_ shooting color receivers. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-Talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


PICTURE TUBE DUST SEAL 


There are many T'V receivers on the market, 
and in use today which do not have a removable 
mask for picture tube cleaning purposes. Cus- 
tomers sometimes complain of the frequency 
with which the tube requires cleaning. 

Make a gasket of slightly less circumference 
than that of the picture tube involved by first 
purchasing a strip of 1/2” sponge rubber from 
a local rubber products jobber. Cut to the afore- 
mentioned length and cement the ends together 
with rubber cement. After dry, slip this gasket 
over the tube before placing in the cabinet. 
When the chassis has been secured in the 
cabinet, push this gasket forward so that it 
wedges between the cabinet and the tube itself, 
thus forming a good seal to resist the dirt-carry- 


ing air currents. 
Frank Woltemar 
166 Richmond Circle 
Pittsburgh 9, Pa. 


WEAK ION TRAP 
When attempting to get as much brightness 
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everything leaves much to be desired; try re- 
placing the ion trap. A magnet that is too weak 
or one that is too strong may not be bending all 
of the cathode-ray electrons the proper amount 
to send them to the screen. 
Henry A. Setzke, Instructor 
DeVry Technical Institute 
2533 N. Ashland Ave. 
Chicago 14, Illinois 


SIMPLE SERVICE AIDS 


A manicure kit will produce a number of 
simple radio service aids. Here are a few uses 
for the aforementioned. 

Nail Polish: Dope or cement for damaged 

apeahee cones, coding re- 

placed components, wiring 
and polarity. 

Polish Remover: Solvent for some plastics. 

Orange Stick: (Filed to chisel point) To be 
used as nonconductive screw 
driver for trimmers or align- 

- ment tool. 

Emery Boards: To clean connections for 

and Nail Files: soldering contacts and con- 

denser plates . 

To cut and strip wires. 

For picking up small objects 

dropping in chassis and for 

holding small objects in place 

in cramped quarters. 

With a little investigation you will find other 
uses for the implements I have mentioned. 


L. A. Frankel 
30-75 35 Street 


Nail Clippers: 


Tweezers: 


Astoria, L.LC., N. Y.. 


TUNABLE HUM 


I was working on an RCA 630TS chassis that 
had a bad sixty-cycle hum, but only when the 
signal was tuned in sharply. When the set was 
slightly detuned the hum would disappear. I 
finally found a 6AU6 sound IF tube that, upon 
replacement, eliminated the trouble. Apparently 
the trouble was _ cathode-to-filament leakage 
which was not-apparent in-the-speaker—until-a 
signal was tuned in and the hum rode on top 
of it. Upon checking the tube in a tube tester 
for filament-to-cathode leakage, however, none 
showed up and the tube checked perfectly 
although when replaced in the sound IF circuit 
the same trouble was apparent. 


Bernard Singer 
646 Adee Avenue 
Bronx, 67 N. Y. 
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SHEET-BEAM TUBE 


The 6AR8 is a miniature double-plate sheet- 
beam tube which incorporates a pair of balanced 
deflectors to direct the electron beam to either 
of the two plates and a control grid to vary the 
mtensity of the beam. The resulting unique 
characteristics of this tube make it especially 
suited for service as a synchronous detector in 
color television receivers. In this application, 
relatively large, balanced output signals of both 
positive and negative polarities are developed 
which eliminate the need for phase-inversion 
functions in the matrix circuits. Other features 
of the 6AR8 synchronous detector circuit in- 
clude low oscillator injection power require- 


ments, freedom from the space-charge coupling 


effects which are present in dual-contrel pentodes 
and heptodes, linear output voltages, insensitive- 
ness to variations in oscillator amplitude over a 
wide range, and a high ratio of plate-to-accelera- 
tor current. The 6AR8 is also suitable for service 
in the burst gate circuit of color TV receivers 
and a variety of other switching and gating 
applications. 


Heater Voltage; AC or DG: ryan 6.3 Volts 
Heater: Current ch, oY eke 0.3 Amperes 
MAXIMUM RATINGS, Design-Center Values 
Plate-Number J Voltapesc <Q). yi eee 300 Volts 
Plate-Number:2: Voltage: 0 ise ae eee 300 Volts 
Accelerator: Voltagen) tant ee eee 300 Volts 
| Peak Positive Deflector- 

Numbers Voltages aes eee ee 150 Volts 
Peak Negative Deflector- | 

Number: Li Voltages)... 2 eee 150 Volts 
Peak Positive Deflector- 

Number:2:Voltage ras ares nae ee 150 Volts 
Peak Negative Deflector- 

Numbér2.V oltage iii. 5i oF wai geeereae 150 Volts 


Positive DC Grid-Number 1 Voltage ........ 0 Volts 
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The two previous issues contained a 
general discussion of the additive process 
of color reproduction. A “Color Box’’ 
which could be built to reproduce a range 
or gamut of colors similar to those re- 
producible on a color television receiver 
was also described. A typical color re- 
ceiver is the General Electric Model 15CL- 
100 shown in Fig. 1. The color TV re- 
ceiver shown in Fig. 1 uses the fifteen- 
inch tri-color picture tube which _pro- 
duces a twelve and one-half inch picture 
in either black and white or full color 
depending upon the type of program 
transmitted. 

In this issue various aspects of color 
properties and color specifications will 
be discussed together with the actual 
operation of the color box. 


THE VISIBLE SPECTRUM 
The visible light spectrum shown in 


Fig. 2 is composed of frequencies between 


380 and 700 millimicrons and represents 
the full range of frequencies visible to 
the human eye. If a quantity of violet 
light (380 my) is combined with a similar 
quantity of green light (520 my) the 
resultant color will be in the indigo or 
blue region which appears about midpoint 
between these two frequencies in Fig. 2. 
If the proportions of these two colors 
(violet and green) are varied, the result- 
ant color will become more green or 
more violet depending on which color 
has the largest proportion. The same is 
true if green (520 my) is mixed with red 
(620 my) in different proportions. The 
resultant colors will have light frequen- 
cies which fall in either the green, yellow, 
orange or red range depending again on 
the proportion of the two colors. 

If a mixture of violet and green light 
frequencies produces colors which fall 
between violet and green on the spec- 
trum, and a mixture of green and red 
light frequencies produces colors which 
fall between green and red on the spec- 
trum, it would be expected that a mixture 
of violet and red would produce some 
color between violet and red on the 
spectrum. It is found, however, that 
different proportions of these two colors 
(violet and red) will produce colors which 
do not appear at all in the visible spectrum 
and range from purplish red to reddish 
purple depending on the proportions. 
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Fig. 1. The General Electric color television receiver Model 15CL100. 


THE CHROMATICITY DIAGRAM 


Because of this phenomenon it is 
necessary to plot colors not on a straight 
line but on a horseshoe curve or locus 
called a chromaticity diagram. This type 
of diagram, which shows color variations 
as well as the spectral color frequencies, 
is shown in Fig. 3. Unfortunately this is 
not shown in full color. It should be 
visualized however that the colors in- 
dicated are more saturated or vivid at 


the outer edge and become lighter as they 


approach the center. It should also be 
visualized that the colors shown do not 
change abruptly, but gradually blend 


from one into the other. 
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The egg-shaped area in the center 
would be various shades of white depend- 
ing upon the color of the adjacent area. 
The area indicated by dotted lines which 
surrounds the aforementioned white area 
represents the various pastel shades of 
the outside colors. It should be kept in 
mind that colors on the curved portion 
or locus of Fig. 3 represent the spectral 
colors, and those on the straight line at 
the bottom are nonspectral colors. 


THE ICi COLOR PRIMARIES 
In order to identify specific colors, 
certain color standards were established 
by the ICI (International Commission on 


aapes 
Fig. 2. Visible light spectrum. 
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Illumination). These are known as the 
ICI color primaries and are defined as 
monochromatic lights of the wavelengths 
of 700 mu for red, 546.1 my for green 
and 435.8 muy for blue. 

These three wavelengths of colored 
light are used in a colorimeter which is 
a device used to match an unknown color 
with a combination of three primary 
colors. The basic principle of the colorim- 
eter is illustrated in Fig. 4. It was found 
that most of the spectral colors could be 
matched with combinations of the three 
ICI color primaries. There were some 
colors in the range of wavelengths be- 
tween approximately 450 and 550 mu 
which could not be matched unless the 
red primary was subtracted from the other 
primaries. In other words, it was neces- 
sary to add some of the red primary to 
the spectral hue. This color could then 
be matched with a combination of the 
blue and green primaries. The color 
mixture curves shown in Fig. 5 have been 
plotted in terms of power (watts) re- 
quired to match one watt of any spectral 
hue. | 

It should be noted that Fig. 5 covers 
the range of wavelengths shown in both 
Figs. 2 and 3. If we would like to obtain 
yellow which has a wavelength of ap- 
proximately 580 mu, Fig. 5 shows that 
the amounts of the green and red prima- 
ries are just about equal at this wave- 
length. 

If a spectral blue-green color in the 
490 mu region in Fig. 3 is to be matched, 
Fig. 5 shows that a negative amount of 
red is required. As previously explained 
this means that the amount of negative 
power shown must be added to the spec- 
tral color. This combination can then 
be matched with approximately equal 
amounts of blue and green as shown. It 
will be also noted that in the 425 mu 
region green must be subtracted from a 
combination of blue and red. 


THE X, Y, Z COLOR PRIMARIES 

The specification and calculation of 
colors has been simplified by creating a 
set of imaginary primary colors X, Y, and 
Z. These three colors do not exist but if 
they could be produced and used in a 
colorimeter any spectral (or nonspectral) 
color could be produced without the 
negative values shown in Fig. 5. 

The drawing shown in Fig. 6 is a right 
triangle based on the three imaginary 
primaries X, Y and Z. The chromaticity 
diagram which contains all of the spectral 
and nonspectral colors has been plotted 
within the X, Y, Z triangle. The colors 
which are reproducible by positive com- 
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Fig. 3. Chromaticity diagram showing the various spectral and nonspectral colors. 


binations of the three [CI primaries are 
represented by the triangle within the chro- 
maticity diagram. The area between the 
ICI triangle and the chromaticity diagram 
represents the colors which cannot be 
reproduced by the [CI primary colors. 
Since the chromaticity diagram indicates 
the full range of visible colors, both 
spectral and nonspectral, the area be- 
tween the chromaticity diagram and the 
X, Y, Z triangle represents imaginary and 
therefore nonreproducible colors. 

The X, Y, Z diagram is the interna- 
tionally accepted representation of chro- 
maticity values. Therefore, colors may 
be specified by stating values of the X 
and Y co-ordinates. Since X+Y+Z=1 
the total of X and Y can never exceed l. 
Z is not specified since its value is in- 
ferred if X and Y are known. Therefore, 
the value of X and Y completely describe 
any color. As an example the primaries 
used in color television have been speci- 
fied as follows: 


xX a 
Red 0.67 0.33 
Green 0.21 GRA: 
Blue 0.14: 0.08 


Dotted lines have been drawn from these 
points on the X and Y axis as shown in 
Fig. 7. The points where these lines inter- 
sect represent the triangle of colors re- 
producible by color television. This tri- 
angle is slightly smaller than the ICI 
triangle shown in Fig. 6. 
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Fig. 4. Basic principle used in a colorimeter to 
match an unknown color with a combination of 
the three ICI primary colors. 


This illustration may give the impres- 
sion that a considerable range of colors 
are not reproducible by color television. 
It should, however, be pointed out that the 
colors which cannot be reproduced by 
color television are saturated colors which 
seldom occur in nature. Since the colors 
reproducible by color-printing and color 
photography are well known, a comparison 
of the gamut of colors reproducible by 
each of these systems as well as the color 
television system is shown in Fig. 8. This 
illustration will give the reader an idea 
of the range of colors which can be ex- 
pected in color television. 

The units used in the X, Y, Z, chro- 
maticity diagram were chosen arbitrarily 
so that negative values could be elimi- 
nated. Since these X, Y, Z, units represent 
imaginary colors, the question may arise 
as to how these colors may be used to 


specify actual visible colors. It is possi- 


ble, whenever desired, to convert these 
units mathematically to the [CI primary 
colors. 


COLOR PRIMARIES OTHER THAN R, G AND B 


It was previously stated that a com- 
bination of all colors in the spectrum 
produced white. If this is true, how can 
white be produced from only red, green 
and blue. The answer is that most of the 
other colors are a combination of either 
two or three of the primary colors. This 
was discussed on page one of this issue 
under the heading “‘the visible spectrum.”’ 

If certain proportions of red and green 
were mixed, an orange color would be 
produced with a wavelength in the 590- 
600 mu range as indicated in Fig. 3. If 
certain proportions of blue and green 
were mixed, a blue-green color would be 
produced with a wavelength in the 480- 
490 mp range. If these two resultant 
colors were considered as primary colors, 
a mixture of these primaries would pro- 
duce colors which would range along a 
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ICI primary required to match one watt of any spectral hue. 


line connecting these two colors in Fig. 3. 
The color produced would depend of 
course on the proportion of the two pri- 
mary colors used. It can be seen that 
these colors would become white near 
the center. In view of this it is entirely 
possible that color television receivers 
may be produced which use only two 
primary colors. If the two primary colors 
mentioned above were used, a consider- 
able range of colors including orange, 
blue-green and the pastel shades of these 
colors as well as black and white would 
be produced. Obviously the colors would 
not cover the same range as those pro- 
duced with three primary colors but 
would be similar to some color pictures 
which use only two primary colors. 

In order to understand how the three 
primary colors can be mixed to produce 
a number of other colors it would be 
helpful if a color television receiver were 


LOCUS OF 
SPECTRAL 
COLORS 


TRI-COLOR 
_ TRIANGLE 


Y-COEFFICIENT 


0.100 0.200 0.300 0400 0.500 0.600 0.700 
X- COEFFICIENT 


Fig. 7. Trichromatic diagram with the R, G and B color television phos- 


phors plotted on the X and Y axis. 


R-0.67 0.33 
G-0.21 0.71 7 
B-0.14 008 


(546.1 MILLIMICRONS) 


(700 MILLIMICRONS) 


X 
G2).0.3--04 "05> 0.6. 07°08 7 09° 1.0 
(435.8 MILLIMIGRONS) 


baer rae 


Fig. 6. Right triangle based on three imaginary primaries X, Y and Z. 
The chromaticity diagram and the ICI color triangle are shown in their 


relative positions. 


available for experimentation. Since only 
a few readers will have access to color 
receivers, the color-box described in the 
previous issue will materially help in the 
understanding of color properties and 
color mixtures. It will be assumed for the 
sake of simplicity that some means such 
as a color receiver or a color-box is 
available to reproduce various color mix- 
tures from the three primary colors. The 
color demonstrations which will be de- 
scribed in the sections on hue, saturation 
and brightness are based on the assump- 
tion that a color-box is available. 

The tri-color tube will be discussed in 
detail later in this series of articles. At 
this time it can be visualized as a picture 
tube with three electron guns, each gun 


X ¥. 


capable of controlling one of the primary 
colors; red, green and blue. The color- 
box described in the last issue will also 
reproduce the three primary colors each 
of which is individually controlled as it is 
in a color television receiver. It should 
be pointed out that the colors used in a 
color picture tube are carefully chosen 
to reproduce a particular wave length of 
color. The colors in the ordinary Christ- 
mas tree bulbs used in the color-box do 
not represent exactly the same colors as 
these used in color picture tubes, but 
they are representative of the three 
primary colors. 

The use of the color-box to produce 
the various colors shown in Fig. 3 will 
be described in the next issue. 
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Contributions to this column are solicited. For 


For AC-DC radios using GT tubes: 


Wace! 6BU5S 
HIGH-VOLTAGE REGULATOR FOR COLOR TV 


The 6BU5 is a low current, high-voltage beam 
pentode designed primarily for use as a shunt 


each question, short-cut or chronic-trouble note $2125 Ac voltage regulator in the high-voltage power sup- 
selected for publication, you will receive $10.00 lS) 257 ply of color television receivers. Maximum 
worth of electronic tubes. In the event of dupli- 1—-125Q7 ratings of the 6BU5 include a plate voltage of 
cate or similar items, selection will be made by l= 55Zo-GT 20 kilovolts and a plate dissipation of 20 watts. 
the editor and his decision will be final. The 1—50L6-GT For isolation of the high voltage, the plate lead 


Company shall have the right without obligation — 


beyond the above to publish and use any sug- 


For AC-DC Radios using 7-pin cen tanae: 
1—12BE6 


is brought out the top cap. : 
Heaters wcsais os aon Pee 6.3 Volts, 0.15 Amperes 


gestion submitted to this column. Send contribu- 1—12BA6 TV H-V REGULATOR SERVICE—DESIGN-CENTER VALUES 
tions to The Editor, Techni-talk, Tube Depart- 1—12AT6 Plate Voltage: >is’) eo ee eee 27000 Volts © 
ment, General Electric Company, Schenectady 1—50C5 Soeréen Voltage. oe yc see ee ae 100 Volts 
5, New York. " eeey Positive DC G, Voltage oe: oral fate! shane Og taeSe ee 0 Volts 
; or portable receivers: Negative. DG G;Voltase..).. Sagi. SY eee, canoe 50 Volts 
UNKTEAS TUBE STOCK 1—I1R5 Plate Dissipation ye: . 60 ho fined ee ee 25 Watts 
This contribution is not for the old-timers but 1—1U4 Screen Dissipation. \0% a's ase ce tad eR 0/1 Watts 
is meant to aid those thousands of young fellows i=-1U5 DC Cathodé Gurrerite . ote eee 2.5 Milliamperes 
who join our ranks each year. As students or 1—3V4 Heater-Cathode Voltage ; : 


recent graduates of technical schools they desire 


S. N. McAllister 


Heater Positive. with Respect to Cathode. . .100 Volts 


to carry a small inventory of tubes for replace- 1726 Nevada Street TotaliDG and-Peak 0," Sela 200 Volts 
ment purposes but usually do not do so for fear Pittsburgh 18, Pa. Heater Negative with Respect to Cathode 
of buying types they will seldom use or over- TotalsDiand Peake ke oo feat Sees 200 Volts 


stocking other types which they do not desire 
to do and usually cannot afford to do. " 

As one young chap pointed out to me, “‘The 
school tells us How to Buy and recommends 
supply houses Where to Buy, but never tells us 
| What to Buy.” For instance'two years previously 
he had bought a 6BG6-G, one of the more ex- 
pensive types which hé had never been required 
to use. He could have purchased two of the 


faster moving types such as the 6SN7-GT for McAllister represent a good initial stock which KEY 

the same amount of money. By purchasing two should be supplemented by the dictates of | TY H-V REGULATOR SERVICE (SEE CIRCUIT DIAGRAM) 

new tubes for each tube sold at retail he could individual experience. Unregulated DC Supply Voltage......... 29900 Volts 

have built up a nice little tube inventory in this Equivalent Resistance of Unregulated 

period from this one investment. EASY INTERLOCK REPLACEMENT RAL Lysate era eaicetcd Mle Sha whl hana fiends 8.5 Megohms 
With the interchangeability of the G-E I have tried several methods when replacing | Screen Voltage... ..-+..seeseeeeeeee eee: 70 Volts 

fubes:it-1s;:00 longer necessary. fo’ try.several:! ‘aktoctive are-interlocks with new ones: but the | DG Reference Voltage. 0... 6... .05 ets: 200 Volts 

tubes Of the: same type. in -any.cone: particular’ gh a p-aceingw beats them all. 1 use NS. 737S5.F. | DC Load Current:\.. 0023 oy. 0 1.0 Milliamperes 

circuit to ascertain which tube gives most satis- Walsco trimounts and snap one of these through | DC Plate Current .......... 1.0 0.05 Milliamperes 

factory operation.’ “With! this “in mind Aeenave: the éhassis--and ito. each holeof the iterlocle 4. ecrees Current ci. 3, 0.5 0.03 Milliamperes 

compiled the following list of tubes which should and then reach behind the chassis with a screw- | Regulated DC Output | 

take care of about—ninety. percent (90%) of . driver. and spread. the three~ ; rongs--a—little.| Voltage... ge 20000 19600 ~~ Volts _ 


replacements: | ar Susan 
For TV replacement you should have on hand: 


EDITOR’S NOTE: 


The television tubes suggested above may 
vary in different areas. This is due to the pre- 
dominance of one manufacturer’s receivers in 
one area and another in some other area. Tube 
requirements will also be influenced by the 
length of time TV reception has been available 
because some tube types will only be found in 
older receivers. The tubes suggested by Mr. 


which gives it a good tight fit. I have installed 
these in the home without pulling the chassis 
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*1—6BQ6-GA (6BQ6-GT) Radio & Television Service 


* (New G.E. Service-designed tubes replacing 
types in parenthesis) 


“ASK YOUR G-E TUBE DISTRIBUTOR 


HOW YOU CAN GET THIS. 
_ SALES PROMOTIONAL PACKAGE 


176 Crestwood Street 


Pontiac, Michigan 


TUBE DEPARTMENT 


gems GENERAL @@ ELECTRIC 


Schenectady 5, N. Y. 


3903 i aS 
680K 
#200V - 


REFERENCE 
VOLTAGE 


Le 


SEC. 34.66 P.L.& R. 
U. S. POSTAGE 


PAID 


Permit No. 148 


ir. George Lespas 


201 Chestnut st... 
E-222-4=30 | 


Schenectady, N. Y. | 
| 


ee 


e Self Mailers ) | 
e@ Illuminated Displays ¢ Decals 
@ Plastic Wall Banners e Ad Mats 


art 


PREY TS in ane RT Reel pai tet ee LESS onl Ges ye UNE 


Form 3547 Requested. 


A I Np er ee a rg 


AUGUST—SEPTEMBER 1954 
Vol. 6 No. 4 


COLOR TV-IV 


In this issue the production of various 


colors ‘by mixing the three basic colors used 


in color television will be described in con- 
junction with the “color box.” Information 
describing the construction of this color box 
was given in the Vol. 6 No. 2 issue. Unfor- 
tunately the wiring diagram Fig. 5 on page 5 
of the Vol. 6 No. 2 issue indicated that the 
ereen and the blue lamps were wired in series 
instead of in parallel. A corrected wiring 
diagram is shown in Fig. 2 on page 2 of this 
issue. We apologize for this error and regret 
any inconvenience it may have caused. 

It has also been noticed that some of the 
colored Christmas tree bulbs required for use 
in the color box may not be completely 
coated with the coloring material. This leaves 
some clear bulb area near the base. If bulbs 
of this type are used the clear area should 
be covered with either black paint or tape to 
prevent color contamination with white light. 


COLOR PROPERTIES 


A color is ordinarily identified by three 
properties which define its component charac- 
teristics, namely: hue, saturation and luminos- 
ity. Hue defines the actual color and may be 
expressed in terms of ‘red, green, blue, ete. 
Saturation describes the purity of a color 
and may be expressed in terms of deep, 
vivid, pale, pastel, etc. Luminosity describes 
the degree of brightness or the brightness 
level displayed by the color. Each of these 
will be discussed in relation to a color receiver 
or the color. box. | 

The chromaticity diagram in Fig. | indicates 
the various spectral and nonspectral colors. 
Each segment of color should be visualized 
as very vivid or fully saturated at the outside 
rim. These colors become lighter and lighter 
as they approach the center area marked 
white which is pure white only at the center. 
The outside portion of this white section 
is tinged slightly with the color of the adjacent 
area. The colored areas within the triangle 
represent the gamut of colors which can be 
reproduced by the phosphors used in the color 
picture tube. This diagram will be referred 
to at various times when discussing the re- 
production of colors either with the color 
box or a color picture tube. 


HUE 


Hue describes the actual color and may be 
specified as a color of a specific wavelength. 
Each of the colors shown in Fig. | is a definite 


hue. It was previously mentioned that each 
color phosphor in a color picture tube has. 


been carefully chosen to produce a specific 
wavelength of color, or in other words, a 
specific hue. The hue of each phosphor used 
in the color picture tube can be observed 
individually by adjusting the proper color 
controls on a color receiver. Each color may 
also be individually controlled in the color 
box. In order to simplify this discussion it 


will be assumed that the colors in the color 


box and those in a color picture tube have. 


the same hue. 

If the color box is used, both the blue and 
green controls should be turned off and the 
red control turned on. The color which 
appears on the opal glass window will have a 
specific hue which is assumed as point R on 
Fig. 1. If it were possible to compare this 
color with the red on the television picture 
tube, it would be found that the hue is dif- 
ferent but both are within the range of 


' wavelengths which are called red. Now slowly 


rotate the green control to the maximum 
leaving the red at the maximum setting. 
The color will change from a red to a reddish- 
orange and then to an orange as shown along 
the right slope of the triangle in Fig. 1. Now, 
slowly rotate the red control toward the 
minimum setting. The color will change 
from orange to yellowish-orange then yellow, 
greenish-yellow, yellow-green, yellowish-green 
and then green as shown along the balance 
of the right slope of the triangle in Fig. 1. 
If the blue is slowly turned to the maximum 
setting and then the green slowly turned 
toward the minimum setting, the colors will 
change to the colors shown on the left slope 


of the triangle. If the same procedure is now. 


followed by first increasing the red control 
to its maximum setting and then decreasing 
the blue control to its minimum setting, the 
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color will change as is indicated by those 
colors along the base line of the triangle from 
left to right. This demonstrates the change in 
hues as shown by the colors along the outer 
edges of the triangle in’ Fig. 1. It should be 
kept in mind that only two colors have been 
mixed at any one time. Therefore, the colors 
produced were only those on the outside edge 
of the triangle. 

Before discussing saturation it is important 
to observe that a white light can be produced 
by the proper mixture of the three primary 
colors. Since, as previously stated, white light 
is composed of more green than red or blue, 
the green control should be turned to the 
maximum position. The red control should 
now be turned up to the point where the 
color yellow is produced. Now slowly turn up 
the blue control to the point where the color 
becomes a reasonable shade of white. The 
shade of white can be varied over a consider- 
able range as shown by the egg-shaped area 
near the center of Fig. 1. These shades may 
be obtained by slightly adjusting the pro- 
portions of the primary colors. The white 
may be tinged slightly with either red, green, 
blue or some other color depending on the 
color mixture. 

SATURATION 

Saturation describes the vividness of a 
color. The amount of white light which is 
added dilutes the hue and reduces the degree 
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Chromaticity diagram showing the various spectral and non- 


spectral colors. The area within the large triangle represents the gamut 
of colors reproducible by color television, ~ 
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of saturation. A zero saturation of a red hue 
would appear as white light whereas a 100% 
or total saturation would appear as a true 
vivid red hue not containing any white 
light. Saturation can also be demonstrated 
with the color box. Since the degree of 
saturation depends upon the dilution of a hue 
with white light, and white light is composed 
of all three primary colors, any color which 
appears on the color box screen will become 
less saturated if the correct proportions of 
all three primary colors are added. If Fig. 1 
is referred to again and the curved line. fol- 
lowed from the 620my point toward the 
center it will be noticed that the color changes 
from red to pink to white. These colors 
represent varying degrees of saturation for 
a hue with a wavelength of 620mu. It will be 
slightly more difficult to demonstrate satura- 
tion with the color box since rather accurate 
amounts of the colors which produce white 
would be required so that the hue would not 
be changed. As an example, if the red control 
is set at the maximum position and a slight 
amount of the other two primary colors are 
added in the correct proportions so that the 
basic hue remains the same, the result 
will be a less saturated red. As more white is 
added to the hue the amount of saturation will 
change from red to pink to a pastel and then 
to white. This change may be visualized as 
starting at some point in the red area of Fig. | 
such as the 620myz point and then following 
an arc through the pink to the white area. 
All of the wedge-shaped areas on Fig. 1 should 
be visualized as becoming more saturated as 
they approach the outer edge of the drawing 
and less saturated as they approach the center. 

It should be kept in mind that the same 
method of obtaining various degrees of 
saturation is used in color TV as is used in 
the color box. A saturated red can only be- 
come less saturated by the addition of correct 
amounts of green and blue since white as a 
separate color cannot be added. The mixture 
in a color receiver is made electronically 
and is therefore much more accurate than 
can be produced manually with the color box. 
_A description of the color signal voltages 
will be described at a later point in this issue. 
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Fig. 2. Revised diagram of the color box indi- 
acting the green and blue lamp wired in parallel 
instead of series, 
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Fig. 3. A simplified matrixing circuit showing a method which could be 
used to obtain the Y signal from three color cameras. 


BRIGHTNESS 


Brightness describes the amount of energy 
in a color. A specific hue such as red with 
a wavelength of 620my will change somewhat 
in appearance at very low brightness levels. 
At a low level of brightness all colors appear 
gray. Colors such as violet or blue will 
appear gray before green or yellow due to the 
color response of the human eye (Vol. 6 
No. 2 Fig. 3). If brightness is eliminated 
entirely all colors lose their identity and 
appear black. The brightness of each primary 
color can be demonstrated with the color 
box by varying any one control when the 
other controls are in the minimum or “off” 
position. ; 

One method of producing various colors has 
been described using the color box. These 
same colors can be produced on a color TV 
screen by manually controlling the quantities 
of the three primary colors. When a color pro- 
gram is televised these colors must be com- 
bined very rapidly if the program is to be re- 
produced in full color on the receiver. 

One of the basic requirements for a com- 
patible color TV system is that a color telecast 
should produce satisfactory black and white 
pictures on normal unmodified black and 
white receivers. A black and white or mono- 
chrome picture is produced by rapid variations 
in the brightness level only. The studio scene 
for a monochrome program is in many in- 
stances quite colorful. The black and white 
camera changes these colors to various shades 
of gray or in other words to various brightness 
levels. The monochrome requirement for color 
telecasting is fulfilled in the NTSC system by 
transmitting a brightness signal which is 
essentially the same as that used for black and 
white transmission. This brightness signal is 
known as the “Y”’ signal. The Y signal repre- 
sents the brightness level for color TV 
reception and at the same time the complete 
video signal for monochrome reception. 


THE R, R—Y AND B—Y SIGNALS 


The NTSC system has established a stand- 
ard for the brightness or Y signal. This Y 
signal is composed of a specific mixture of the 
outputs of the three color cameras. The Y 
signal represents 0.299 red plus 0.587 green 
plus 0.114 blue. This is generally simplified 
and shown as Y =.30R+.59G+.11B. Fig. 3 
is an illustration of mixing the outputs of three 
color cameras to obtain a brightness signal. 
The output of each color camera goes to a 
matrix or adder circuit which combines a part 
of the output from each camera. 

Since the Y voltage is composed of specific 
proportions of the three camera output volt- 


ages, it is used both as the brightness signal 
and as a color reference signal. Fig. 3 shows 


only the development of the Y signal in a 


simplified matrix circuit, however, color 
signals are also developed in the matrix unit. 
The discussion at this point can be simplified 
if the color signals are considered only as 
R—Y (R minus Y) and B—Y (B minus Ba). 
These color signals are transmitted on separate 
color subcarriers which will be described in 
the next issue. , 

As previously explained, the Y signal repre- 
sents exact percentages of the output signal 
from each color camera, therefore, it is only 


necessary to transmit two color signals. If 


Y =30% (R)+59% (G)+11% (B) then Y= 
100%. 

If any one of these percentages were re- 
moved its value could be determined from the 
remaining percentages. This can be illustrated 
with simple algebraic equations. 

100% (Y) =307% (R)+59% (G)+11% (B) or 
1.0 Y =.30R+.59G +.11B 

If the red signal is removed from the right 

side the equation becomes: 


1.0 Y —.30 R=.59 G+.11 B 


(Continued on page 5) 
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Fig. 4. Signal voltages developed when a blue 
bar is scanned by color cameras, 
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Fig. 1. Two typical Field Strength Meters, which can be used for VHF or UHF antenna installations. 
The one on the left is battery-operated and the one on the right is AC-operated. 


There have been altogether too many 
reports regarding UHF antenna installa- 
tions which are not producing satis- 
factory TV pictures. This has probably 
resulted in a reduced number of UHF in- 
stallations and a loss of income for the 
service technician. This is the start of a 
vicious circle because the number of 
viewers have a direct relation to the 
quality of the programs which are avail- 
able to any TV station. The number of 
viewers also determines the advertising 
revenue, and therefore whether a station 
makes money or loses money. Very few 
stations can lose money continuously and 
stay on the air. The service technician, 
therefore, has a responsibility not only to 
himself but to his customers and to the 
UHF station to provide the best UHF 
reception obtainable. 

A field strength meter will be practically 
invaluable when installing a UHF antenna. 
It can also be used to check the gain of 
different types of antennas and transmis- 
sion line losses. The efficiency of the com- 
pleted installation can also be checked with 
this type of instrument. All of these differ- 
ent uses will be described in this article. 

Obviously, in areas where the signal 
level is very high it is relatively unimpor- 
tant whether the antenna is positioned for 
optimum performance or not, since the 
loss of even a large percentage of the 
signal may not affect the picture quality. 
In other areas where “‘snow”’ is visible in 
the picture it is important that the an- 
tenna be positioned so that every avail- 
able microvolt of signal is delivered to the 
receiver. It is practically impossible to 
accomplish this without some type of 
field strength indicator. 

If the maximum signal is to be obtained, 


the UHF antenna must not only be rotated 
in the proper direction but it must be 
positioned at the optimum point both 
horizontally and vertically. In view of this 
there is very little chance that the antenna 
can be positioned at this point without 
some indicating instrument. The quality 
of the picture which appears on a TV 
receiver does not ordinarily provide an 
accurate indication of signal level be- 
cause of the action of the AGC (automatic 
gain control) circuit. Field strength 
meters do not have AGC circuits and pro- 
vide a direct indication of the signal level. 

A field strength meter can be used 
more effectively and economically than 
other methods such as communication 
between a person viewing the receiver 
and a person at the antenna because the 
indication is instantaneous. In this way 
most installations can be made by one 
man. Field strength meters such as those 
shown in Fig. | are typical of a number of 
instruments which are available from 
General Electric Tube and Parts Dis- 
tributors. Each type of instrument has 
advantages. 

The instrument on the left of Fig. 1 is 
operated from self-contained batteries and 
covers the complete UHF-VHF range. 
The one on the right is a-c operated and 
was designed for the VHF range only, but 
since it uses a strip-type tuner, UHF strips 
may be substituted in any unused VHF 
position. Any field strength meter with a 
strip-type tuner can be converted to UHF 
at a small cost. Other VHF field strength 
meters may be converted by fastening a 
UHF converter to the case, although this 
will result in higher cost and a more bulky 
instrument. 

It was previously mentioned that each 


of the instruments shown in Fig. | has 
advantages as well as disadvantages. Bat- 
teries are expensive but due to the inter- 
mittent type of service, replacement is 
rather infrequent unless the switch is 
accidentally left ‘‘on’’ for a long period of 
time. The a-c operated instrument will 
require an extension lead. Usually a fifty- 
or seventy-five-foot lead will be sufficient 
but the lead length will depend upon the 
type of structures in the service area. The 
a-c instrument has a large meter which 
may be easily read from a considerable 
distance. 

The battery-operated instrument uses a 
continuous type tuner. This type of tuner 
may pick up harmonics of other UHF 
stations. It may also pick up either the 
fundamental or harmonics of the oscil- 
lator in nearby TV receivers or UHF con- 
verters. This may also happen on the a-c 
operated instrument, but due to the 
limited range of the fine tuning control, 
the problem is not as great. Both-instru- 
ments have an earphone jack which will 
help in the identification of spurious 
meter indications. Sync pulse buzz will be 
present on harmonics of a UHF station 
but will not be heard on frequencies 
originating in nearby oscillators. 

When a field strength meter is used for ° 
the first time on a UHF antenna installa- 
tion, the variations in the signal level 
will probably be a revelation to even the 
most experienced UHF technician. It will 
be found that the signal will vary con- 
siderably as the UHF antenna is moved 
just a few inches either horizontally or 
vertically. 

It will also be found that the signal 
level may be increased by tipping the 
mast a few degrees either toward the 
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ground or toward the sky. This will be 
more noticeable when high gain antennas 
are used. This is true because signal lobes 
such as those shown in Fig. 2 actually 
have three dimensions instead of two. 
In other words a signal lobe should be 
visualized in the same form as a drop of 
heavy oil. Therefore, an antenna with 
a signal lobe similar to that shown on the 
left of Fig. 2 will receive a signal over a 
wider horizontal and vertical range than 
an antenna with the signal lobe shown 
on the right of Fig. 2. The same horizontal 
reception lobes shown in Fig. 2 are 
illustrated as vertical reception lobes 
for a typical low and high gain antenna 
in Fig. 3. It will be found that particu- 
larly in UHF fringe areas the angle of 
reception may deviate somewhat from 
the normal horizontal plane. Probably 
the greatest change in signal level will 
be noticed as the UHF antenna is raised 
or lowered. It will be found that the 
signal level changes very rapidly from 
maximum to minimum every few inches. 
This is illustrated by the size of the 
dotted lobes in Fig. 4. A similar change 
in signal level will occur if the antenna 
is moved horizontally. These changes in 
signal level will occur as the antenna is 
moved just a few inches without chang- 
ing either the rotation or the vertical 
angle. In addition to the changes in 
signal level already mentioned it will 
be found that by probing all areas 
suitable for an antenna _ installation, 
one or more spots will be located where 
the signal level will be somewhat higher. 
The meter reading should be recorded 
for comparison with a reading at the 
receiver after the installation is com- 
pleted. 

In view of all the possible variations 
in signal due to positioning the antenna, 
the value of an instrument which gives 
a positive indication of the available 
signal just can’t be underestimated. 
Too many installations have been made 
where the customer was not satisfied 
but the technician either didn’t know 
how to improve the reception or didn’t 
have an instrument such as a_ field 
strength meter to aid him in locating 


the maximum reception position. 


OTHER USES 


A field strength meter can be used 
to check the gain of different types of 
antennas. I’his can be accomplished by 
positioning each antenna for the maxi- 
mum signal and recording the reading. 
The increase obtainable by stacking two 
or more antennas can also be recorded. 

The losses in different types of trans- 
mission line can be checked by using 
a standard length such as fifty or one 
hundred feet of each type of line. The 
line should be reasonably straight and 
fastened to stand-off insulators. The 
line does not have to be connected 
directly to the antenna, but can be con- 
nected to the receiver end of a completed 


Fig. 2. Typical radiation patterns for a low gain antenna on the left and 


high gain antenna on the right. 
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Fig. 3. Radiation pattern for a typical UHF bow-tie antenna is shown at | 
the ieft and for typical UHF corner refiector is on tne right. 


installation. A record should be made 
of the readings for each type of line. 
The signal loss when wet can also be 
recorded by soaking a certain length 
with either a wet sponge or a hose. 

The efficiency of the completed in- 
stallation can be determined by compar- 
ing the reading taken at the antenna 
during the probing operation with one 
taken at the receiver when the installa- 
tion is completed. If the loss is higher 
than expected a check should be made of 
the line. It may be necessary to add 
more stand-off insulators or to reposition 
the line to avoid or reduce contact with 
metal or wood. In some cases it may be 
found that a lower loss transmission 
line will have to be substituted. 

If the antenna is installed in accordance 
with the instructions given in this article, 
and a converter with a good signal to 
noise ratio is used (see Tele-Clues 0-171 


to 0-180), you can be sure that your 


customer has the best UHF reception 
obtainable in that location. Also he will 
probably feel that you are well qualified 
to do this work since the use of any 
instrument is impressive. This is impor- 
tant because anyone who can climb a 
ladder can put up an antenna, but the 


_use of a field strength meter is an indica- 


tion that equipment and “know-how” 
are also required. 


Fig. 4. Illustration of the change in signal as a 


UHF antenna Is raised or lowered. 


es, = oleate 


CAMERAS 
©) 


Y,R-Y 
AND B-Y 
SIGNALS 

COMBINED 


pee 


MATRIX 
OR 
ADDER 
CIRCUITS 


' 


aes 


RECEIVER 
CHANGES | 
INCOMING 


MATRIX 


SIGNAL OR 
BACK TO ADDER 

REX CIRCUITS 
AND B-Y 


SIGNALS 


Fig. 5. Block diagram of a color transmitter and receiver indicating the 
location of the signal voltages shown in Fig. 4. 
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Fig. 6. Signal voltages developed when seven different colors are 
scanned by color cameras. 


If both the red and blue signals are removed 

from the right side the equation becomes: 
1.0 Y ~.30 Rial Peeeeae 

If the three signals Y, R and B are known 
and their mathematical relationship is also 
known the fourth signal’G can be eliminated. 
Therefore, only two color subcarriers and the 
Y signal are used in color television 

In the equations shown above, Y—R was 
used whereas the actual color signal is known 
as R—Y. In color TV the Y signal is sub- 
a from the R signal instead of R from the 

signal. The same is true of the blue signal. 
This will be easier to understand if we observe 
the signals which would appear if a ite bar 
on a black background were scanned. 

The development of the color signal volt- 
ages is illustrated in Figs. 4 and 5, Fig. 4 shows 
the different signal voltages which would be 
developed at four points on the block diagram 
pay 2 as a result of scanning the blue 

The signal will be followed through the four 
points shown in Fig. 5. The numbers shown on 
the right of Fig. 4 tie in with the same members 
in Fig. 5. It will be assumed that the blue bar 
(1) is a saturated blue and does not contain 
any white. Therefore the red and green cam- 
eras would not develop any Ep (2) or Eg (3) 
signal voltages. The blue camera would develop 
the maximum signal which is indicated as 1.0 
volt E, (4). The matrix circuit in Fig. 5 would 
change the blue camera signal to Y, R—Y and 
B—Y signals. Since blue has a brightness level 
of only 11% the Y signal (5) would have an 
amplitude of 0.11 volt. The R—Y signal (6) 
would be negative by 0.11 volt (E,—Ey). 
The B—Y signal (7) would be positive by 0.89 
volt (E,—Ey). These three signals Y, R—Y 
and B—Y are combined and transmitted on a 
6 me TV channel. | 

The receiver changes the transmitted signal 
back to the Y, R—Y and B—Y signals (8), (9) 
and (10) which are applied to the receiver 
matrix circuits. The matrix circuits in the 
receiver perform a function which is the 
reverse of the matrix circuit in the transmitter. 
In the receiver the Y signal is added to the 
R—Y and B—Y signals. In addition the G —Y 
signal is developed as shown at the bottom of 
Fig. 4 and also added to the Y signal. The 
signal applied to each gun in the picture tube 
becomes the same as that originally developed 
by each color camera. 

The blue bar type of color signal would 
seldom be used at a transmitter. It is somewhat 
easier to follow than the multicolor bar pattern 
shown in Fig. 6. This shows seven color bars 
with saturated green at one end and light 
green at the other. The signal voltages de- 
veloped as a result of these various colors are 
coded the same as those shown in Fig. 4. Any 
single color can be followed through the 
points shown in Fig. 5. Notice that the light 
green hue on the right of Fig. 6 produces both 
red and blue camera signals in addition to the 
green signal. The result is the same as adding 
white light to the saturated green hue on the 
left. A lighter green color bar would result in 
higher amplitude Eg and Ey, signals and a 
darker shade would produce lower amplitude 
Ke and Eg signals. 

The various color signals and the way they 
are developed should be understood since 
most of these signals can be observed on an 
oscilloscope connected to various test points 
on a color receiver. The amplitude of color 
signals which should appear at various points — 
in the receiver will become very important 
when troubleshooting color receivers. 


(to. be continued) 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Department, 


General Electric Company, Schenectady 5, N. Y. 


RESTORATION OF LUSTER ON POLYSTYRENE 
CABINETS 


This is a request for something that other 
servicemen as well as myself have never seen 
advertised or mentioned in written articles or 
your Bench Notes. 

Please print some information giving details 
about a polish that will do a satisfactory job on 
plastic cabinets. 

W. R. Kreiling 
847 Ohio Street 
Ashland, Ohio 


POLISHING INSTRUCTIONS 

1. Do not use a polish that has an oil or wax 
base, likewise, any substance of a petroleum base. 
2. For removing light scratches or abrasions, 
so over entire area with 4/0 grade steel wool 
using even strokes in the long dimension. When 
scratches or abrasions are removed, polish the 
“surface by rubbing with a moist soft cloth and 
rotten-stone. Use water as a vehicle. 

The above will produce an acceptable luster, 
however, a light buffing with a clean lambs-wool 
bonnet attachment on an electric drill will im- 
prove it somewhat. A certain amount of caution 
will have to be used because the finish can be 
burned and completely ruined if too much 
pressure is applied to an area for more than a few 
seconds. It must be remembered that the original 
mold sheen cannot be reproduced. 


Whatsnew! 


The General Electric Company recently regis- 
tered with RETMA the Type 6SN7-GTB. The 
tube is electrically and mechanically interchange- 
able in all television sets using either the 6SN7- 
GT or the 6SN7-GTA. The only difference 
between the 6SN7-GTA and. the 6SN7-GTB is 
that the heater warm-up time of the 6SN7-GTB 
is being controlled for series string television 
sets. 

There is now available a complete line of 
tubes utilizing 600-ma heaters for series string 
sets. This line of tubes allows the set designer 
to build a series string television set with only 
one string of tubes in series with the television 
picture tube. The television picture tubes have 
always had a 600-ma heater. 

There are two potential sources of tube failure 
in a series string television set. The first one of 
these is heater burn-out due to voltage surges 
immediately after the set has been turned on. 
The second potential source of failure is heater- 
cathode breakdown since series string sets util- 
izing voltage doubler power supplies impose 
severe heater-cathode voltages on some tubes in 
the series string. Heater burn-outs due to 
voltage surges during warm-up have been con- 
trolled in this line of tubes by actually measur- 
ing the change in resistance of the heater during 
the warm-up time and specifying it as a controlled 
test for the tubes. The change in resistance of 
tungsten wire which is used for the heater is 
quite large. The nominal operating voltages of 
the tungsten heater is about 1100°C. The re- 
sistance of the wire when cold is only about 
15% of the resistance of the wire when it is hot. 
A tube having a normal rating of 6.3 V and 
600-ma has a heater resistance of 10.5 ohms 
while hot and only 1.58 ohms when cold. The 
tubes for series string television sets have con- 
trols on the rate of change of resistance of the 
heater during the warm-up time so that all tubes 


warm up uniformly and thus prevent high - 


voltage surges on individual tubes in a series 
string. The controls are such that with a random 
selection of tubes in a given series string no 
individual tube will see more than one and one- 
half times its rated voltage during warm-up. 

The second problem concerning series string 
television sets is one of high heater to cathode 
voltage. Depending upon the type of power 
supply used in a series string television set, the 
heater-cathode voltage can get as high as 300 V 
peak which is considerably over the normal 
rating for receiving type tubes. Tubes which 
have been designed for this series string type 


TUBE DEPARTMENT 


“WHY A 6SN7-GTB” 


of service are rated and life tested in accordance 
with the requirements of series string television 
sets using various voltage doubler type of sup- 
plies. It is therefore essential that the service- 
man replace tubes that are specified for this 
type of service. Thus, the 6SN7-GTA becomes a 
65N7-GTB and it is controlled for: 

(1) Heater warmup time 

(2) Heater-cathode voltages compatible with 
series string usage. 

The 6SN7-GTB can be used as a replacement 
for a 6SN7-GTA. There are only a few other 
series string types which can be substituted for 
prototypes. Those series string types which 
require the same heater voltage, indicated by the 
use of the same first digit in the type number, 
can be substituted for prototypes. Examples of 
these tube types are the 6S4-A, 12AX4-GTA, 
12B4-A, 12BH7-A, 12BY7-A and the 6SN7-GTB 
previously mentioned. Tubes which require 
different heater voltages cannot be substituted. 

Listed below are the tubes which are currently 
available for service in series string television 
sets: 


Prototype Tubes for Series String 
6AL5 3AL5 
6AQ5 SAQ5 
6AU6 3AU6 
6A V6 3A V6 
6BA6 3BA6 
6BC5 3BC5 
6BE6 3BE6 
6BK5 12BK5 © 
6BK7-A SBK7-A 
6BN6 3BN6 
6BQ6-GA 12BQ6-GA 
6BQ7-A 4ABQ7-A 
6BZ7 ABZ7 
6CB6 3CB6 
6CD6-G 25CD6-GA 
6CS6. 3CS6 
6J6 5J6 
6054 3 Se ie hs 
6SN7-GTA 6SN7-GTB 
6T8 opis: 
6U8 | 9U8 
6V6-GT 9V6-GT 
6W6-GT 12W6-GT 
12AU7 TAUT 
12AX4-GT 12AX4-GTA 
12B4 12B4-A 
12BH7 12BH7-A 
12BY7 12BY7-A 
25L6-GT 12L6-GT 


OCTOBER—NOVEMBER 1954 
Vol. 6 No. 5 


COLOR TV-V 


In this issue the NTSC signal will be 
described. The frequencies used, the 
bandwidth, and the development of the 
chrominance signal will be discussed. 

The NTSC system uses the same 6 MC 
channel for color as is used for mono- 
chrome transmissions. A monochrome 
transmission requires two carriers, one 
video and one sound. A color transmission 
requires the same two carriers used in a 
monochrome transmission plus a color 
subcarrier as shown in Fig. 1. This color 
subcarrier is amplitude modulated by two 
chrominance signals which are ninety 
degrees out of phase with each other. The 
two chrominance signals are indicated as 


R-Y and B-Y in Fig. 1. 


COLOR SIGNAL BANDWIDTHS 


It will be noted that the two color 
signals shown in Fig. 1 have different 
bandwidths. These bandwidths were speci- 
fied by NTSC only after a considerable 
amount of research and investigation re- 
garding the reproduction of a satisfactory 
televised color picture. It was found that 
the eye cannot distinguish fine color 
detail. Some colors such as blue cannot 
be distinguished from green. Other colors 
such as red and yellow look like orange 


PIGTURE 
CARRIER 


when viewed from a distance. An example 
of this can be found in woven material 


such as that used in men’s suits. It will 


be found that a great many of these 
fabrics contain colored threads of a 
different color than the fabric. The color 
of these threads can only be seen by close 
inspection and blend into the over-all 
color when viewed from a few feet. If a 
suit made of this type of material ap- 
peared on a color television screen it 
would only be necessary to have the 
over-all color reproduced and not the fine 
detail. 

Some colors such as blue and green 
would ordinarily be seen only in large 
color areas such as clothes, drapes, back- 
drops, etc. Since large areas of color will 
produce low frequency signals a band- 
width up to 0.5 me was decided upon for 
the B-Y signal. 

The type of scene which predominates 
in most television programs is a close-up 
view of people. The color detail as well 
as faithful color reproduction will be 
important in close-up scenes because 
hair and eye colors as well as flesh tones 
are easily recognized. Since most flesh 
tones are within this range of the R-Y 
signal it was decided that this signal 


should have a bandwidth of 1.5 me which 
is three times as wide as assigned to the 
B-Y signal. 

Since both the R-Y and the B-Y color 
signals have been inserted in the same 
modulation envelope used for the bright- 
ness or Y-signal, a very pronounced inter- 
ference pattern can be expected. This 
type of interference has been reduced to 
a minimum by carefully selecting the 


subcarrier frequency and by eliminating 


the color carrier at the transmitter. Each 
of these will be discussed. 


SUBCARRIER FREQUENCY 


When the color subcarrier frequency 
was decided upon it was necessary to 
make it as high as possible. This reduced 
the visibility of any interference pattern 
resulting from the beat or difference 
frequency between the picture carrier 
and the color subcarrier. Since the sound 
carrier had already been established at 
4.5 me, the maximum bandwidth availa- 
ble for video information was 4.2 mc as 
shown in Fig. 1. It was also established 


that the upper sidebands of the color 


subearrier should extend at least 0.6 mc 
above the subcarrier. Therefore the 
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Specially designed for TV and radio repair work. Replaces 
eight hex-head socket wrenches to save space in your 
service case. Size is clearly marked on each wrench. 


SEE YOUR... oo 
AUTHORIZED TUBE DISTRIBUTOR 
ABOUT YOUR TWIN-X WRENCH SET 


GENERAL @@) ELECTRIC 


Schenectady 5, N. Y. 


Form 3547 Requested. 


a si 


SEC. 34.66 P.L. & R. 
U. S. POSTAGE 
PAID 
Schenectady, N. Y. 
Permit No. 148 


 B-Y tf, 
SIGNAL 


R-Y_ 
SIGNAL 7 
; 


Carden State Television Co,. 
201 Chestnut Lane 
East Meadow, N. Y. cao 
£-222/3-71 1.25MC 3.579545 MC 


4.2 MC 
4.5 MC 
6.0 MG 


Fig. 1. Six megacycle television channel showing the position and 
bandwidth of the chrominance signals, 
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maximum frequency that could be used 
for the subcarrier was 3.6 me. 

Another factor which determined the 
actual frequency was a discovery back in 
1934 by Pierre Mertz and Frank Gray. 
Their studies indicated that during the 
scanning process used in telephotography 
the energy produced was bunched at 
specific multiples of the scanning rate. 
This means that in monochrome trans- 
mission the brightness or video informa- 
tion would be concentrated at harmonics 
of the field and line frequencies. Since 
most of the energy occurs at a line fre- 
quency rate rather than at a field rate, 
the line frequency has a much greater 
effect on the video signal than the frame 
frequency, and causes most of the energy 
contained in the video signal to be 
bunched at harmonics of 15,750 cycles 
rather than 30 cycles. This statement is 
- true only if there is little or no motion in 
the scene scanned. Since the largest area 
in most scenes is not in motion, the 
greatest amount of energy would still 
occur at harmonics of 15,750 cycles as 
shown in Fig. 2A. 

It is beyond the scope of this article 
to go into a detailed discussion of the 
energy distribution within the T'V signal; 
therefore for the purpose of this article 
we ask you to accept the fact that by 
selecting a frequency which is an odd 
multiple of half the line frequency for the 
color subcarrier, the energy in the color 
signal will fall in between harmonics of 
the line frequency as shown in Fig. 2B. 
This is known as frequency interleaving. 

It was previously stated that the sub- 
carrier frequency should be as close as 
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Fig. 3. Illustration showing cancellation effect of subcarrier fre- 


quency interference pattern. 


possible to 3.6 me which was the highest 
frequency which could be used for the 
subcarrier. Since this frequency would 
have to be an odd multiple of half the 
line frequency, the closest odd multiple 
of 7875 cycles to 3.6 mc would be 457. 
The subcarrier frequency would then be 
3.598875 me (457 x 7875 cycles). If this 
frequency were used it would create 
certain design problems at the trans- 
mitter. Therefore, 455—the next lower 
odd multiple of 7875 cycles—was tenta- 
tively decided upon. It was found that if 
this frequency (3.583125 mc) were used 
it would beat with the sound carrier of 
4.5 mec and produce an interference 
pattern due to the difference frequency 
of 916,875 cycles. Experimentation proved 
that this interference would be reduced 
if the sound carrier were a multiple of 
half the line frequency. The closest 
multiple of 7875 cycles to 4.5 me would 
be the 972nd. Since 572 x °7875..cyeles = 
4,504,500 cycles the sound carrier fre- 
quency would have to be increased by 
4500 cycles, or the field and line frequency 
would have to be reduced slightly. Since 
a considerable proportion of TV receivers 
now in operation use 4.5 mc as the sound 


OF (875 CYCLES 
Fig. 2.(A) Space in between harmonics of 15,750 cycles not used 
during monochrome transmissions. (B) Color signals interleaved be- 
tween monochrome signals at odd multiples of 7875 cycles 


frequency, it was decided to reduce the 
field and line frequencies instead. 


CHANGE IN FIELD AND LINE FREQUENCIES 


The line frequency decided upon by 
NTSC was 4,500,000 cycles or 15734.264 


286 
cycles instead of the normal monochrome 
frequency of 15,750 cycles. As a result 
of this change in line frequency the field 
frequency also had to be changed and 
became 15734.264 cycles or 59.94 cycles 
262:5 | 

instead of 60 cycles. The difference be- 
tween the synchronizing frequencies used 
for monochrome and those used for 
color are so small (about 1/10 of one 
percent) that the synchronizing circuits 
in TV receivers are not affected by changes 
from monochrome to color or vice versa. 

Since the subcarrier frequency should 
be an odd multiple of half the line fre- 
quency, the change in line frequency also 
changed the frequency of the color sub- 
carrier. It was previously stated that the 
color subcarrier frequency should be the 
455th harmonic of half the line fre- 
quency. Therefore, the subcarrier fre- 
quency became 455 x 7875.132 cycles or 
3.979545 mc. The following is a list of 
the frequencies used for monochrome 
and color transmissions. 


MONOCHROME FREQUENCIES 


Vertical field frequency 60 cps 
Horizontal line frequency 15750 eps 
(60 cps x 262.5) 

Sound carrier frequency 4.5 me (not 


divisible by 15750 eps) 


COLOR FREQUENCIES 


Vertical Field frequency—59.94 cycles. 


Horizontal line frequency—15734.26 cy- 
cles (59.94 cycles x 262.5) 

Sound carrier frequency =4.5 me (15734. 
26 cycles x 286) 

Chrominance carrier frequency = 


3.979545 me (15734.26 cycles x 227.5) 
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Fig. 4. Simplified balanced modulator circuit. 


SUBCARRIER VISIBILITY 
The use of an odd multiple of half the 


line frequency not only permits the color 
and brightness signals to be interleaved, 
but also reduces the visibility of the sub- 
carrier frequency particularly on mono- 
chrome receivers. Since the color sub- 
carrier is 227.5 x 15734.26 cycles each 
horizontal line contains 227.5 cycles of 
the subcarrier frequency. Since there are 
929 lines in each frame there would be 
920 x 227.95 cycles or 119,437.5 cycles of 
the subcarrier frequency in each frame. 
If as an example the first line of a frame 
starts with a positive half cycle as shown 
in A of Fig. 3, the first line of the next 
frame will start with a negative half cycle 
as shown in B. Therefore the subcarrier 
frequency on any line will be 180 degrees 
out of phase with the subcarrier fre- 
quency on the same line in the following 
frame as shown in C. The effect will be 
almost complete cancellation of any 
visible indication of the subcarrier fre- 
quency. This is due to the half cycle at 
the end of each frame which causes the 
phase of the subcarrier frequency to 
shift 180 degrees on each successive 
frame. 


BALANCED MODULATORS 
This subcarrier frequency of 3.579545 


me, which will be shortened to 3.58 mc 
from now on, is applied to two separate 
balanced modulator circuits. These _bal- 
anced modulator circuits prepare the 
R-Y and B-Y color signals for trans- 
mission by modulating the two color 
signals each upon a subcarrier of the 
same frequency but with a phase dif- 
ference of 90 degrees. One reason why 
balanced modulator circuits are used is to 


suppress the subcarrier frequency. If the » 


subcarrier were not suppressed both the 
fundamental subcarrier frequency and the 
difference frequency produced by the 
subcarrier and the sound carrier beating 
together would produce interference pat- 
terns which would make the picture 
unusable. The effect previously illus- 
trated in Fig. 3 would have little value 
without subcarrier suppression. Even 


with subcarrier suppression some mono- 
chrome receiver complaints have been 
received regarding the 920 ke beat fre- 
quency which appears during color pro- 
grams only. Receivers which are troubled 
with interference of this type are usually 
those with a wide 1-f band-pass which 
allows the 3.6 mc color signal to get 
through. Most of these receivers have a 
separate sound channel which prevents 
the viewer from changing the fine tuning 
control setting so the interference can be 
tuned out or reduced. 

A simplified schematic of a balanced 
modulator circuit is shown in Fig. 4. The 
operation of a circuit of this type is 
simplified by considering the color signal 
and the subcarrier signal independently. 
The color signal indicated as B-Y is 
applied to the grid of V;. This circuit 
merely splits the phase of the incoming 
signal and produces two signals 180 
degrees out of phase. A positive going 
B-Y signal will be duplicated (in phase) 
at the cathode but will become a negative 
going signal at the plate due to the normal 
180-degree phase shift which occurs be- 
tween grid and plate signals within a 
tube. The signals applied to the grids of 
V2 and V; will be equal in amplitude but 
opposite in polarity. Since the plates of 
V, and Vs; are tied together the signal 
voltages developed at one plate will be 
180 degrees out of phase with that de- 
veloped at the other plate. The result will 
be complete cancellation of the B-Y 
signal. 

If the subcarrier signal is also con- 
sidered independently it too will not pro- 
duce any signal at the output. Since the 
3.98 me subcarrier signal is applied to 
transformer ‘Tj, which has a center 
tapped secondary winding, the signals 
applied to the suppressor grids of V2 and 
V3 will be 180 degrees out of phase with 
each other. The signal voltage produced 
in the plate circuit will also be of opposite 
polarity and will therefore cancel. 

When both the B-Y and the 3.58 mc 
subcarrier frequencies are applied to V> 
and V3; the action of each tube is similar 
to an ordinary mixer tube. Several fre- 


quencies are therefore present at the plate 
of each tube including the B-Y signal, the 
subcarrier signal and sidebands which 
are produced when the two signals are 
combined. Since both the B-Y signal and 
the subcarrier signal on V2 would be 180 
degrees out of phase with the same signals 
on V3 they would be practically cancelled. 
The sideband frequencies would not be 
cancelled but would represent the sub- 
carrier frequency, modulated by both 
the amplitude and phase of the B-Y 
signal. The balanced modulator circuit 
actually performs two functions. First it 
suppresses the individual B-Y and sub- 
carrier signals and second, it produces an 
output signal, but only when both input 
signals are present. The output signal 
goes through a bandpass filter which is 
designed to pass only frequencies between 
3.0 and 4.2 mc. These frequencies will fall 
approximately within the response curve 
shown for the B-Y signal in Fig. 1. The 
NTSC established specific limits for the 
color signals. These limits are not ac- 
curately reproduced in Fig. | because it is 
not drawn to scale. 

The R-Y signal is applied to a circuit 
very similar to Fig. 4. The input from the 
subcarrier generator, however, is not 
applied directly to the modulator. First 
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Fig. 5. Block diagram of circuits which make 
the color signals suitable for transmission. 


it goes through a circuit which shifts its 
phase by 90 degrees as shown in the 
Fig. 5 block diagram. The output signal 
from the R-Y balanced modulators is 
basically similar to the B-Y output signal | 
except that the R-Y output signal is pro- 
duced by combining the R-Y signal with 
the same subcarrier which has been 
shifted in phase by 90 degrees. Inasmuch _ 
as the two color signals are always 90 
degrees out of phase with each other, 
this type of modulation is sometimes 
called quadrature modulation. The band- 
pass filter in the output circuit R-Y 
balanced modulator is designed to pass 
frequencies between 2.0 and 4.2 mc and 
produce the wider response curve shown | 
for the R-Y signal in Fig. 1. 

The two color signals which are 90 
degrees out of phase with each other are 
combined in the adder circuit. The out- 
put of this adder circuit is the complete 
chrominance signal. 


(To be continued ) 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


SERVICE HINTS 
DUMONT R A 164-165 
Poor reception; some channels appear over- 
loaded; loud buzz in sound. Trouble—video det. 
crystal 1N64 was wired in reverse, causing AGC 
circuit to be inoperative. Reversed connections. 
Set performs perfectly. This crystal is mounted 
in can on top of chassis. 


RCA—AII models using Antenna matching unit 
attached to side of tuner 
1. Snow—smear pix—weak crackle in sound. 
2. Six dark vertical bars, left side of raster, 
more prevalent when on unused channel. 
3. Poor picture or sound. 
4. Interference lines across picture. 
5. No picture or sound or both very weak. 
6. Intermittent troubles of above nature. 
7. Two rippled lines left side of picture when 
on the channel. | 
Check entire antenna matching unit for loose, 
unsoldered or shorted connections. 


PHILCO 51 T 1607 

No raster or intermittent raster, arcing hiss 
heard in set, caused by open 2-meg. resistor in 
high-voltage cage. Arcing occurs across this 
resistor when it opens. : 


PHILCO 51 T 2136 


No raster. Open resistor R103 in deflection — 


chassis. 


PHILCO All mode!s using 6BQ7 tubes in tuners 
Intermittent, weak sound, snowy picture, or no 
picture or sound. Check C530 150 MMF in 
tuner for leakage or short. R507 gets hot. 


PHILCO 51 T 1836, Code 123 

No sound or picture. | 
Check C401 for short. Check pin 1 12AU7. First 
sound IF plate voltage may be low or absent. 


PHILCO RF Chassis 94 
No picture. 


Check C305 for open. 


PHILCO 51 T 2138 

Raster intermittent or no raster. 

Check R643 12K resistor in screen circuit of 
6CD6-G horizontal output. This resistor inter- 
mittently changes its value. 


ADMIRAL 21D1 Chassis 

No raster, no high voltage. | | 

Check pin 5 horizontal oscillator should be 165 
volts. If not, replace R436 a 150K-ohm resistor. 
I have found it to increase to 800K in a few sets 
in for repair. 


FREED EISMAN 1620C 

Intermittent buzz in sound. _ 

Check for brass filings in sound discriminator 
coil, shorting out coil. | 


GENERAL ELECTRIC 20C105 
Intermittent sound and picture. 
Check C379A 10 MFD 450 volt in syne separator 


plate circuit. 


WESTINGHOUSE H710T2 
6BQ6-GT plate glows. 
Check R438 which is a 33K-ohm resistor plate 


load. You may find it missing from the circuit. 


EMERSON 120169F Chassis ; 

Popping sound, then a vertical roll. 
Remedy—Place 100-ohm '%-watt resistor be- 
tween plate and screen of 6W6-GT vertical out- 
put tube. 


STROMBERG CARLSON 321 or 324 
Picture bending on top. 
Increase the value of R194 cathode circuit of 
6SN7-GT horizontal oscillator from 1500-ohm to 
2000-ohm -watt resistor. 
George B. Meserole 
Mescrale Radia & Television 
647 88 Street 
Brooklyn 9, N. Y. 


PENNY WISE 
A very simple solution for adjusting the 

mechanical focus slug when you have misplaced 
your one and only nonmagnetic screwdriver is 
to use a copper penny. Simple but sure. 

H. Blue 

OL Prone SE 

Hartford, Conn. 


| Warm! 5AU4 


FULL-WAVE POWER RECTIFIER 
The 5AU4 is a filamentary full-wave high- 


vacuum rectifier designed for use in the power 
supply of television receivers and other equip- 
ments which have high output current require- 
ments. In full-wave operation with a supply 
voltage of 300 volts RMS, the 5AU4 is capable of 
delivering a d-c output current of 350 milli- 
amperes. 

Filament Voltage, AC or DOV = ae 5.0 Volts 


Filament Qurrentics' sia see oe. 4.5 Amperes 


FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER 
AC Plate-supply Voltage per 


Plate RMS As 3 2 et ee de SO0S Ace sees 400 Volts 
Filter Input Capacitor ..3..% 3 40....40 Microfarads 
Total Plate-supply Resistance 

perPlater ono oh ie Aa oes Uo cia enue 50 Ohms 
DC "Output Current. 15s 350. .325 Milliamperes 
DC Output Voltage at Filter 

Inpat.:’, 3.4 sia aves Go ens Dil Sec aan lhecde! s 395 Volts 

4) 5) 

3) 6) 
ee 
Ue) 

KEY 
6CA5—12CA5 


BEAM PENTODE 
FOR AF POWER AMPLIFIER APPLICATIONS 


The 6CA5 is a miniature beam pentode de- 
signed primarily for use in the audio-frequency 
power output stage of television and radio 
receivers. The tube features high power sensi- 
tivity at relatively low plate and screen voltages. 
Beater Corrent. 4.447 aera 1.2....0.6 Amperes 
Heater Voltage, AC or DC..... Oia ee: 12.6 Volts 


MAXIMUM RATINGS 
DESIGN-CENTER YALUES 


Flate Voltape. J... 1" See Me a la ett ie 2 Lit POLLS 
Sereén ‘Voltage....,s). fi ech edi Mae ot es 130 Volts 
Positive DC Grid-Number 1 Voltage.......... 0 Volts 
Plate Dissipanion:<-st a pee ce oe eae 5.0 Watts 


Screen Dissipation. ...... see Dae ote ee 1.4 Watts 
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COLOR TV-VI 


The material covered so far in this 
series of articles included color reproduc- 
tion, which could be demonstrated with 
an easily constructed “color box.” The 
portion of the NTSC system which cov- 
ered the development of the brightness 
signal as well as the R-Y and B-Y signals 
was also discussed. It was shown that the 
reproduction of a color picture requires 
three components: brightness, hue and 
saturation. The brightness component or 
‘Y’’ signal was derived from a combina- 
tion of specific proportions of the output 
from three color cameras. The R-Y and 
B-Y signals were also derived from the 
color camera outputs and were applied to 
balanced modulator circuits which sup- 
pressed the subcarrier frequency. In the 
next two issues the way in which these 
two color signals are combined to produce 
the hue and saturation components will 


be described. 


HUE AND SATURATION 

It has been shown that the output of 
the balanced modulator circuits was com- 
bined and the resultant signal represented 
the subcarrier frequency, quadrature 
modulated by the two color signals. This 
signal represents the hue and saturation 
components necessary for color reproduc- 


tion. The saturation component is repre- 
sented by the amplitude of the modulation 
and the hue is represented by the phase of 
the modulation. It will be recalled that 
the subcarrier frequency applied to the 
R-Y balanced modulator circuit was ninety 
degrees out of phase with the subcarrier 
frequency applied to the B-Y balanced 
modulator circuit. Therefore, these two 
signals will always be ninety degrees apart. 


VECTORS 

If two sine waves (“‘A’’ and “B” in 
Fig. 1) equal in amplitude but ninety 
degrees out of phase are combined, the 
resultant (“C” in Fig. 1) will appear as 
indicated. One method of determining the 
amplitude of “C”’ is through the use of 
vectors. It will be recalled that vectors 
may be added by drawing a parallelogram 
such as illustrated in Fig. 2. Since “‘A”’ 
and “‘B” are always ninety degrees apart, 
the parallelogram will be rectangular in 
shape. The diagonal lines marked “C”’ in 
the three paralleiograms in Fig. 2 
represent the vector sum of “A” plus 
“Bo” Tf. “A”:-and:“B” -arevaimequal in 
amplitude the parallelogram will be 
rectangular as illustrated in Fig. 2. If “A” 
and ‘‘B”’ are equal in amplitude the paral- 
lelogram will be square as shown in Fig. 2. 


O 45° 90 135° 180° 270° 


Fig. 3 is an illustration of adding 
vectorily two sine waves of equal ampli- 
tude. Since both waves “‘A”’ and “B”’ are 
equal in amplitude and ninety degrees out 
of phase, the parallelogram will be square. 
The resultant voltage is determined by 
the point where the end of vector line 
‘‘C”” appears in relation to the zero line. 
This is illustrated in Fig. 3. When sine 
wave 'A”’ is at the zero degree point, ‘““B”’ 
is at its maximum negative point and “‘C,”’ 
therefore, has the same negative ampli- 
tude as “‘B.” Vector drawings at the right 
of Fig. 3 represent the three voltages at 
the 0°, 45°, 90°, 135°, and 180° points. 
The amplitude of vector voltage “C’’ can 
be determined at any other point by 
plotting the “A’’ and “B” voltages and 
then drawing a parallelogram. 

Fig. 4 illustrates the vector addition 
when voltages “A” and “B” are not equal. 
It should be kept in mind that the vector 
addition illustrated in Figs. 3 and 4 is 
made electronically and therefore, almost 
instantaneously in the color transmitter 
and receiver. The next issue will show 
how the R-Y and B-Y signals are used to 
produce vectors which are the hue and 
saturation components of the color sig- 
nal. 

(to be continued) 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


AMATEUR INTERFERENCE—RADIO 


Just recently there has been increased amateur 
radio activity in our locality. This raises the 
problem of broadcast interference. Quite a few 
customers have brought in their radios com- 
plaining that they are hearing dots and dashes 
mixed in with their audio. Most of these com- 
plaints came from customers that have chea 
radios such as those in the $18.00 to $25.00 
range. 

99% of these interference problems are cured 
with the insertion of a 330 mmfd. by-pass con- 
denser from the triode grid of the detector-first 
audio tube (125Q7, 12AT6, etc.) to ground. 
This by-passes the RF that has pushed its way 

through the IF strip due to its power. 


Louis Kurkjian, Service Manager 
Associated Radio & Appliance Co. 
4162 Beverly Boulevard 

Los Angeles 4, California 


REDUCED A-C DUE TO LINE CORD 
A G-E set which worked perfectly in the shop 


would not function well in the customer’s home. 
It showed every evidence of low line voltage in 
spite of the fact that the line voltage was meas- 
ured and found satisfactory. The mystery was 


~ solved when it was noted that the customer was 


using a line cord from an electric razor as a 
replacement for the TV line cord. The wire size 
in the razor cord was not heavy enough to 
carry the amperage of the TV set. Unfortunately 
the female member of these razor line cords fits 
the TV receptacle perfectly. 


Frank FE. Miller 
455 Grove Street 
Reading, Mass. 


(Continued from page 5) 
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Fig. 10. Vectors produced by the correct. 


<< 


Ex—Ey and E,—Ey voltages shown in Fig. 9. 


~ 


CORRECTION FOR OVERMODULATION 
It was found that satisfactory results could 


be achieved if the Eg —Ey and E, —Ey signals 


were attenuated to insure a maximum of 34%- 


overmodulation. The E,—Ey signal was, 


therefore, multiplied by a factor of 0.877 and 
the E,—Ey signal by 0.493. The result of. 


attenuating these two color signals is shown 
in Fig. 9. It should be kept in mind that 
signal voltages shown in both Figs. 8 and 9 
result from scanning 100% saturated colors. 
Colors with this degree of saturation are not 
ordinarily seen or used; therefore, the maxi- 
mum modulation level of 134% shown in 
Fig. 9 for 100% saturated yellow will rarely 
occur in an actual color telecast. 

The reason for attenuating the E,p—E, 
and Fh, ~-K,—sienals was~to reduce. the om- 
plitude of the color modulation. As_ pre- 
viously explained this amplitude resulted 
from adding the two color signal voltages 
vectorily. Therefore, the attenuated color 
signals will produce vectors slightly different 
in both amplitude and phase than those 
originally shown in Fig. 4. The new values 
which are actually used are shown in Fig. 10. 


B-Yx473 


Warm! 6AU8 


TRIODE-PENTODE 

The 6AU8 is a general-purpose miniature tube 
which contains a sharp-cutoff pentode and a 
medium-mu triode in one envelope. Each section 
has a separate cathode and is electrically in- 
dependent. 

The 6AU8, as a result of its controlled heater 
warm-up characteristic, is especially suited for 
use in television receivers which employ series- 
connected heaters. When the tube is used in 
conjunction with other 600-milliampere types 
which exhibit essentially the same heater warm- 
up characteristic, heater voltage surges across 
the individual tubes are minimized during the 
warm-up period. 


Heater Voltape, NG or DOee i ti | ees en 6.3 Volts 
Heater Gurredit) jn age a ae 0.6 Amperes 
Heater Warm-up Time ® so. 4i- Ge 10.5 Seconds 
MAXIMUM RATINGS 
DESIGN-CENTER VALUES Pentode — Triode 
Section Section 

Plate WV olfagen cles rd tg 300 300 Volts 
Screen-Supply Voltage....... 300 ... Volts 
Positive DC Grid-Number 1 

VOltae ey ents ali aim eher en, 0 0 Volts 
Plate Dissipation.......0.... 3.0 2.5 Watts 
scream Dissipation: 9... seats | 0.6 ... Watts 


Heater-Cathode Voltage 
Heater Positive with Respect 


to Cathode 

DC Component......... 100 100 Volts 

Total DG and Peak... «. =. 200 200 Volts 
Heater Negative with Respect 

to Cathode , 

Total DC and Peak...... 200 200 Volts 

Grid-Number 1 Circuit Resistance 

With: Fixed} Biases, sien joke. 0.25 0.5 Megohms 
With Cathode Bias........ 1.0 1.0 Megohms 


* Heater warm-up time is defined as the time 
required in the circuit shown at the right for the 
voltage across the heater terminals to increase 
from zero to the heater test voltage (V,). For 


this type, E= 25 volts (RMS or DC), V,=5.0 


volis (AMS or DC), and R=31.5 onms. 
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COLOR TV-VII 


In the last issue it was shown how two sine 
waves could be combined. The vector addition 
of two sine waves was also illustrated for 


waves equal in amplitude as well as unequal. 


in amplitude. In this issue it will be shown 
how the two color signals.are combined to 
produce changes in both hue and saturation. 

It will be recalled that different color bars 
produce specific Ey, Ep—HEy and E,—Ey 
voltages. Since the Eg—Ey and E,—Ey 
voltages are applied to the balanced modu- 
lators in the transmitter and produce the 
quadrature modulated color signal, it is im- 
portant to understand how the resultant signal 
is produced. Fig. 1 shows the voltages, Ey, Eg 
and Ey produced by the red, green and blue 
cameras. It will be recalled that specific per- 


centages (30% red, 59% green and 11% blue) 


of these three voltages are used to produce 


the Ey or brightness signal. The Ey and Ey, 
voltages are subtracted from the Ey, signal to 
produce the Ey —Ey and E,—Ey color signals. 


COLOR VECTOR DEVELOPMENT 

The Ep —fy and the E,y—Ey color signals 
shown in Fig. 1 represent either positive or 
negative voltages. Since the R—Y (Ep —Ey) 
signal and the B—Y (Eg—Ey) signal are 
ninety degrees out of phase with each other, 
they can be shown as two straight lines ninety 
degrees apart as illustrated in Figs. 2A and 
2B. The R—Y voltage is shown as a vertical 


line with the positive voltage at the top and 


the negative voltage at the bottom as indi- 
cated in Fig. 2A. The B—Y voltage is shown 


as a horizontal line with the positive voltage 
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represents zero voltage as shown in Fig, 2C. 
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If Fig. 2C is placed within a circle which has 
the 0° point at +1.0 volt Ez; Ey, the —1.0 
volt E, —Ey will be at the 180° point. The 
+1.0 volt E,—Ey and the —1.0 volt E, — 
Ey will be at the 90° and 270° points respec- 
tively as shown in Fig. 2D. If a straight line 
is drawn connecting any point within this 
‘ circle with the center or zero voltage point, 
Tubes, Special Purpose SOL Chestnut St. this line will have two components. One will 
Tubes and Germanium : East Meadow, N.Y. : be the voltage component and the other will 
Diodes). pL o89 ieee : | be the phase component. The voltage com- 
Aber cine vicar : ponent will be indicated by the distance away 
from the center which is the zero voltage 
point. The phase component will be indi- ne 
cated by the counterclockwise position away : 
from the 0° point. The voltage component x 8 C D 
will determine the degree of saturation and 
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will fall below the center and very close to 
the —.6 point since it has a value of —0.59 
volts. The E,;—Ey voltage for green will 
fall left of center on Fig. 2B and also very 
close to the —.6 point since this voltage is 
also —.59. Fig. 3A shows these two points 
plotted on a drawing similar to Fig. 2C. If a 
parallelogram is drawn from the —.59 points, 
the vector sum of these two voltages is rep- 
resented by the length of the diagonal vector 
and the counterclockwise position of the 
diagonal vector represents the phase angle. 
Since yellow is the next color which appears 
on Fig. 1, the Ep—Ey voltage of +.11 and 
the E,;—Ey voltage of —.89 have been 
plotted on Fig. 3B. The red, magenta, blue 
and cyan voltages have also been plotted in 
the same manner on Figs. 3C, D, E and F. 
It is evident that a parallelogram can be made 
from any two voltages whether plus or minus 
and that the phase angle of the vector changes 
as the hue changes. Various hues will produce 
various camera output voltages and, there- 
fore, various Ey—Ey and Eg—Fy voltages. 
These voltages will then produce a wave form 
which has both an amplitude and a phase 


ER-Ey 
1.0 


8 


+59 E_-Ey 


characteristic. Fig. 1 shows that neither white 
nor black produce any Ey—Ey or Eg—Ey 
voltages. Therefore, the phase angle as well 
as the voltage for black and white will be 
Zero. 


COLOR AXES 


If Figs. 3A, B, C,.D, E, and F are super- 
imposed on a single drawing (Fig. 4) it will 
be noticed that the green and magenta vectors 
are equal in length and 180° removed from 
each other. This is called the green-magenta 
axis. It will also be noticed that two other 
axes are formed by the yellow and blue vectors 
and the red and cyan vectors. Since the two 
colors on any one axis are equal in length, 
the vector amplitude of any color shown in 
Fig. 4 can be determined by drawing three 
circles as shown. The point where each circle 
crosses the calibrated E,—Ey or Eg —Ey 
axes indicates the voltage amplitude. of two 
colors. The amplitude of the red and cyan 
vectors would be .76 volts because these 
vectors touch the inner circle. The green and 
magenta vectors terminate at the next circle 
and would, therefore, have an amplitude of 
.83 volts. The blue and yellow vectors would 
be .90 volts since they terminate at the outside 
circle. If the axes shown in Fig. 4 are rotated 
approximately 220 degrees and placed upon 
the chromaticity diagram the vector for each 
color will fall in the correct color area as 
indicated in Fig. 5. 

The amplitudes shown in Fig. 4 represent 
the maximum voltages which can be produced 
by these six colors because they are one- 
hundred-percent saturated hues. A_ lesser 
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Fig. 4. Combination of the vectors shown in 
Fig. 3. The three axes, phase relationship and 
amplitude of the color signals can be seen. 


degree of saturation will produce vectors 
proportionately lower in amplitude. As an 
example of this, Fig. 6 represents the voltages 
developed by 50% saturated green, red and 
blue bars. If the Eg —Ey and Ezg—Ey voltages 
are compared with those shown on Fig. 1, it 
will be noticed that they are just one half 
the amplitude. If the red voltages shown on 
Fig. 6 were plotted on Fig. 3C, the phase 
angle would remain the same because both 
the EK,—Ey and the E,—Ey voltages would 
be reduced in the same proportion. The 
length of the voltage vector, however, would 
be reduced by 50%. Therefore, the length 
of the voltage vector will vary in proportion 
to the saturation for any hue. This is illus- 
trated in Fig. 7 which has the Eg—Ey and 
E,—Ey voltages plotted for 25, 50, 75 and 
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Fig. 3. Wectors produced by the E,—Ey and E,— Ey signal voltages shown in Fig. 1. 


CYAN-RED AXIS . 


Fig. 5. If the color axes shown in Fig. 4. are 
superimposed on the chromaticity diagram each 
color axis will fall in the correct color area. 


100% saturation. The red hue determined by 
the phase angle of the diagonal vector can be 
visualized as changing from a deep fully 
saturated red through the various shades of 
pink to white at the center as the length of 
the voltage vector is decreased. The ampli- 
tude or length of the vector for any hue will, 
therefore, become proportionately smaller as 
its saturation is decreased. 
OVERMODULATION OF VIDEO CARRIER 

It was previously stated that the amplitude 
of any vector indicates saturation. Therefore, 
a saturated red or cyan will produce a voltage 
vector of .76 volts, green or magenta will pro- 
duce .83 volts and blue or yellow .90 volts. 
This means that the color subcarrier will be 
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Fig. 6. Signal voltages developed as a result 
of scanning 50% saturated colors. 


Ne RED ERY amplitude modulated by these voltages. If 
100%» 70 color signals of these amplitudes are added to 
6 SATURATION the brightness signal, overmodulation of the 


video carrier will result. Fig. 8 shows the 
various signal voltages which will be produced. 
The composite signal is the combination of 
EK, and the chrominance subcarrier. It will be 
Ep-Ey noticed that every color signal modulates the 
ge O° carrier over the one-volt (100%) level. This 
overmodulation could cause the chrominance 
signal for green, yellow and cyan to be dis- 
torted or squashed: Since the amplitude of 
the chrominance signal determines the satu- 
ration of a color, overmodulation could cause 
these colors to be undersaturated. If the 
chrominance modulation extends too far into 
the white level, it may cause video carrier 
cutoff and produce audio buzz in intercarrier 
receivers. If it extends too far into the black 
or blanking level this modulation may affect 
the horizontal and/or vertical sync. circuits. 
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Fig. 7. Various voltages produced by 25, 50, 
75 and 100% saturated red. 


(Continued on page 6) 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 


tions to The Editor, Techni-talk, Tube Depart-— 


ment, General Electric Company, Schenectady 
5, New York. 


NO RASTER 


The set—RCA 17T200. The whole series 
through 171220 are similar. The complaint—no 
raster, and sound present only for a short time 
after the set was turned on. Absence of raster 
would indicate loss of high voltage, but when this 
was measured with a VI'VM high voltage probe, 
15,000 volts was the reading. 

The “‘boost”’ voltage was in the neighborhood 
of 500 volts as was the voltage on G2 of the 
picture tube. It was found that removing the 
plate voltage from the horizontal output tube 
resulted in normal sound, but no raster. 


After considerable testing, the trouble was 


found to be in the 6AC7 video amplifier tube. 
Some sets in this series use a 6AG7 or a 6GLO. 
The replacement of this tube resulted in a normal 


raster with picture and sound. Since the loss of 


raster is not normally associated with a defect 
in the video amplifier, it is possible that this tip 
may be of considerable help to others who may 
run into a similar problem. ? . 


Lloyd B. Hust 
162 South Fourth East 
Brigham City, Utah 


SHORT DUE TO PIN LENGTH 

Several STRATOPOWER sets, particularly 
Models 21T3 and 21C206, exhibited the following 
symptoms. After approximately 20 to 30 minutes 
of playing time the set would overload and 
exhibit signs of SYNC instability. ’ 

Replacing V-111B(6T8)AGC clamper tube had 
no noticeable effect upon the trouble. After 
substituting all the tubes in the I.F. section with- 
out results, attention was then focused upon the 
tuner. 


service aids 
available 


CONTAINS OVER 
100 ITEMS 


Close examination of the tuner revealed the 
following: While replacing V-102 (6AK5) the 


set trouble was corrected as long as the tube 


‘was only partially inserted into the socket. When 


the tube was pushed all the way-into the socket 
the set acted as previously described. Examina- 
tion of the underside of the tuner revealed that 
insufficient clearance was allowed between the 
aluminum shield and the tube pins of the 6AK5 
when it was completely inserted. Consequently 
pin No. 7 and/or pin No. 1 touched this shield, 
which caused a short to ground. Since shorting 
pin No. | effectively placed the AGC line only 
10,000 ohms from ground (thru R-104) this 
allowed the I.F. tubes to operate ‘““WIDE 
OPEN.” | 
For a cure I simply nipped 7¢ in. off pins 1 

and 7. 

i. L. Fercht 

1628 Hemlock 

Louisville 11, Ky. 


TURRET CONTACT CLEANER 


In my TV laboratory, I come across numerous 
television receivers with intermittent sound, 
picture, sync, etc. Usually when this situation 
arises, the trouble can be traced to dirty channel 
selector switch contacts. On switch-type tuners, 
contact cleaner applied with a “‘pipe cleaner” is a 
good remedy. In addition, the contact spring 
tension may, when necessary, be increased by 
bending with needle-nose pliers. 

On turret-type tuners, I remove one of the 
r-f and oscillator strips on a channel not being 
used (preferably between channels used), and 
cut a strip of silk or cotton cloth to cover the 


silver-plated contacts. The cloth is wrapped over —__ 
the contact area and the ends fastenea with a 


staple. It will be found that the channel strips 
will snap snugly in place and that the cloth 
cleaner can be left on permanently. Whenever 
the receiver is again in the shop the strip may be 
removed and the cloth cleaner moved to a new 


clean position. 
M. E. Blaisdell 
No. 5 Perkins Ave. 
Brockton 27, Mass. 
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: Sf _ 21AWP4 
72° Deflection Angle | 


With Expanded Twenty-one-inch Faceplate 


The 21AWP4 is a magnetic-focus and mag- 
netic-deflection, all-glass picture tube with a high 
quality gray faceplate and a reflective aluminized 
screen. Its 191 by 15-inch picture area is unsur- 
passed by that of any other 21-inch tube. 


6.3 Volts 
0.6 +10% Amperes 


Heater Voltage 

Heater Current 

Focusing Method—Magnetic 
Deflecting Method—Magnetic 
Deflection Angle, Approximate 


Diagonal 72 Degrees 
Horizontal 67 Degrees 
Vertical 53 Degrees 


Over-all Length 23 z5 + 3% Inches 


TYPICAL OPERATING CONDITIONS 
Anode Voltage 16000 Volts DC 
Grid-No. 2 Voltage 300 Volts DC 
Grid-No. 1 Voltage 28 to —72 Volts DC 
Focusing-coil Current, Approxi- 


mate### 116 Milliamperes DC 
Jon-trap Field Intensity, Approxi- 
mate 40 Gausses 


### For JETEC focusing coil No. 109 with distance 
from the yoke reference line to center of air gap 
equal to 334 inches, 
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COLOR TV-VII 


The previous issue included a discus- 
sion and illustrations of signal voltages 
developed as a result of scanning 50% 
saturated colors. Recent mail indicates 
that before continuing with new material 
on Color TV it might be appropriate to in- 
clude some further information regarding 
other than fully saturated colors. 

A 100% saturated color does not con- 
tain any white. As an example, a saturated 
red of the specific wavelength chosen for 
the red camera filter would produce an 
output of one unit from the red camera. 
The green and blue camera outputs would 
be zero because there is no green or blue 
in saturated red. If this saturated red is 
diluted with white light it will become 
less saturated depending on the percent- 
age of white light added. Keep in mind 
that the color under discussion is a red 
hue with a specified wavelength and that 
the hue does not change, only the satura- 
tion. It may be somewhat puzzling that 


a deep red and a pink may have the same 
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scanning 50% saturated colors, 
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Fig. 2. 
as well as the R-Y and B-Y axes. 


wavelength and therefore the same hue, 
but this is the case. 

Figure 1, on page one of the last 
issue, Shows that white produces one unit 
each of Kr, Eg and Eg. A saturated red 
produces one unit of Ep only. A 50% 
saturated red would be diluted by 50% 
white. If each 50% were treated separately 
the red would produce an Eg signal of 
0.5 units whereas the white would pro- 
duce 0.5 units each of Ep, Ee and Ep, 
signals. Added together the Eg signal 
would be one unit and the Eg and Ep, 
would be 0.5 units each as shown in Fig. 1 
in this issue. The 1.0 unit of Ep is made 
up of 50% derived from the red hue and 
90% representing the red component of 
white. The Ey signal in Fig. 1 represents 
30% of Ex plus 59% of Eg plus 11% of 
Kg and rounded off to the closest hun- 


dredth. 


The only color signals discussed so far 


Chromaticity diagram showing the location of the land Q axes 


have been the R-Y and B-Y signals. 
Actually the chrominance signals trans- 
mitted in accordance with NTSC speci- 
fications are the I and Q signals. In this 
issue the I and Q signals as well as the 
3.98 me burst signal will be described. 
It was previously stated that the fine 
detail in a color TV picture is supplied 
by the Y or brightness signal, and the 
low detail color information is supplied 
by the chrominance signals. The NTSC 
system provides the receiver manu- 
facturer with a choice of color signal 
detectors. The color receiver may be 
designed to detect either R-Y and B-Y 
signals, I and Q signals, or a combination 


such as R-Y and Q signals. 


| AND @ SIGNALS 


The I and Q signals are chrominance 
signals similar to R-Y and B-Y in that they 
are composed of specific proportions of 


identified at the greatest distance are 
found along a line between orange and 


therefore determined that the wide-band 
I signal should be located near the 
orange-cyan axis. The location of the I 
signal is shown in Fig. 2. Also shown in 
Fig. 2 are the Q, R-Y and B-Y color axis. 

It was shown in the last issue how 


R-Y and B-Y signal voltages were de- 
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Fig. 3. 1 and Q signal voltages developed as a color bar pattern is 
scanned. 


the red, green and blue camera signals. 
The I signal, however, has a wider band- 
width (1.3 mc) than the Q signal (600 ke). 
The wider bandwidth of the I signal may 
or may not be utilized depending on the 
design of the receiver. 

It was decided that if a wider band- 
width was to be assigned to one of the 
color signals, it should be used for those 
colors which would produce the most © 
noticeable improvement. Numerous color 
tests have been made which indicate that 
the human eye can only distinguish fine 
color detail at close range. As the distance 
is increased some colors lose their identity 

before others. The colors which can be 


YELLOW 45 
\67° 


cyan on the chromaticity diagram. It was. 


veloped and plotted on R-Y and B-Y axes. 
Various colors produced specific R-Y and 
B-Y voltages which when added vectorily 
produced vectors with specific amplitude 
and phase characteristics. If the same 
color camera voltages are combined using 
different proportions of these voltages, 
I and Q signals will be produced instead 
of R-Y and B-Y signals. The I and Q 
signals are composed of the following 
proportions of color camera voltages. 

T=.60 Ep —.28 Eg—.32 Ep 

Q=.21 Eg—.52 Eg+.31 Ep, 

Fig. 3 shows the various I (E;) and Q 


(Eg) signal voltages produced by a color — 


bar pattern. 

It will be recalled that in the last issue 
R-Y and B-Y voltages were plotted on two 
axes, one horizontal (B-Y) and one ver- 
tical (R-Y). Since the I and Q axes have 
been established as thirty-three degrees 
away counterclockwise from the B-Y and 
R-Y axes, they would be located as shown 
in Fig. 4. If the I and Q voltages shown 
in Fig. 3 are plotted on the I and Q axes 
in Fig. 4 instead of the R-Y and B-Y axes, 
the voltage vectors would have the same 
amplitude and phase characteristics as 
those produced by the corrected Eg—Ky 
and Ep—Ey voltages shown in Fig. 5. This 
is shown in Fig. 6 which has the various 
I (E,) and Q (Eg) voltages in Fig. 3 plotted 
and added vectorially. It will be noticed 
that the amplitude and phase of each 
color vector in Fig. 5 derived from R-Y 
and B-Y voltages, are the same as those 
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corrected R-Y and B-Y voltages. 
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Fig. 6. Phase and voltage spectrum of color bar pattern based on 
E, and Eg voltages as shown in Fig. 3. 


we shown in Fig. 6 which were derived from 
FE; and Eg voltages. As an example, a 
saturated green produces an k; voltage 
of —.28 and an Eg voltage of —.52 as 
shown in Fig. 3. If these two voltages are 
used to draw a parallelogram as shown in 
solid lines on Fig. 7 the amplitude of the 
voltage vector is .59 at 241 degrees. This 
is the same as produced by the R-Y volt- 
age of —.o17 and the B-Y voltage of 
— .290 as shown by the parallelogram in 
dotted lines on Fig. 7. All of the other 


colors will produce the same vectors 


regardless of whether I and Q or R-Y 
and B-Y voltages are used. It is important 
to understand this because it represents 
the fundamental reason why receivers 
can be designed to detect I and Q, R-Y 
and B-Y or some other combination of 
color signal voltages. Since Fig. 7 illus- 
trates that the amplitude and phase of 
the green vector can be produced either 
by a combination of specific I and Q volt- 
ages or R-Y and B-Y voltages, it is possible 


Fig. 7. Amplitude and phase 
of vector representing the color 
green derived from I and Q 
signal voltages in solid lines and 
R-Y and B-Y voltages in dotted 
lines. 
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Fig. 8. The burst or color sync signal is trans- 
mitted on the back porch of each horizontal 
sync pulse. 


to extract I and Q voltages or R-Y and 
B-Y voltages from the green signal. This 
is exactly what is done in a color receiver. 
The design of the detector circuit deter- 
mines whether the color signals out of 
the detector circuit represent I and Q 
voltages or R-Y and B-Y voltages. 

It will be recalled that the R-Y and 
B-Y voltages were multiplied by a factor 
of 0.877 and 0.493 respectively to reduce 
the possibility of overmodulation by some 
saturated colors. The I and Q values have 
been. established to produce the same 
modulation amplitudes as the corrected 


R-Y and B-Y voltages. 


THE BURST SIGNAL 

It will be recalled that balanced modu- | 
lators are used in the transmitter. This 
combines the two color signals and also 
suppresses the 3.58-mc chrominance sub- 
carrier. Since the subcarrier is suppressed 
at the transmitter some method must be 
used to produce a subcarrier of adequate 
amplitude at the receiver. A crystal-con- 
trolled 3.58-me oscillator will supply the 
necessary frequency and amplitude. This 
is not enough, however, because color 
reproduction requires three components, 
brightness, hue, and saturation. Bright- 
ness is supplied by the Y signal and hue is 
supplied by the amplitude of the color 


signal. The phase of the color signal 


provides the hue or color and the phase 
must be accurately controlled. If the 
colors indicated on Fig. 6 are shifted 
counterclockwise in phase, magneta would 
shift toward red, red would shift toward 
yellow, yellow toward green, etc. A clock- 
wise shift in phase would cause yellow 
to shift toward red, red toward magneta, 
ete. 

It was necessary therefore to transmit 
a signal which could be used by the 
receiver to accurately control the phase 
as well as the frequency of the oscillator 
in the color receiver. This signal is an eight- 
cycle 3.58-mc burst placed on the back 
porch of each horizontal sync pulse as 
shown in Fig. 8. This burst signal is 
picked off the horizontal sync pulse in the 
receiver and is used to keep the 3.58-me 
oscillator in the receiver in phase with 
the oscillator at the transmitter. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


ARCING SOCKETS 


Vertical sweep amplifiers may have a high 
pulse voltage on the plate pin of the socket. This 
may cause an arc to the adjacent cathode or fila- 
ment pin. 

There is no repair fluid suitable, and socket 
replacement, while proper, may take considerable 
time. 

I suggest that a slot be cut with a key-hole 
saw between the pins which are defective. This 
air gap between the defective pins now provides 
better insulation than the original socket. 


SHORT ACROSS 
PINS , 


SAW SLOT 


AFTER 


David M. Rice 
121 Frederick Ave. 
Merrick, L. I. 


REBASING PICTURE TUBES 


I was called in to service a TV receiver, 
because the picture tube base had come off. 
When I tried to repair this, | had an extremely 
hard time to get the wires from the tube into 
the base. First three would go in and then the 


@ INSTANT INDICATION @NO EXTERNAL CONNECTIONS 


CHECKS 
Picture tube heaters, 
7 pin miniatures, 
9 pin miniatures, 
and octal base tubes 


used in series-string sets 


(POCKET SIZE) 


other two would go in but not all five together. 
I found this an almost impossible task, due to 
the shortness of wires and long base. 

Then I thought of making a template of the 
inside of the base, fixing this on the wires from 
the tube and then putting on the base socket. 
I made the template out of a manila letter file 
folder by cutting out a rough circular form and 
putting it inside the tube base. Then using an awl, 
I punched the holes, corresponding to tube base 
pins. Then I put template on wires and gently 
pushed tube base socket over this and the wires 
fitted into socket very easily. I had spent two 
hours trying to get wires into pins before this 
thought occurred to me. [ cemented the tube 
base socket on with General Cement ‘“‘Pli-O- 
Bond” and then soldered the tube pins in place. 
The job was completed in only about five minutes 
with the template. 


TUBE BASE TEMPLATE 
SOCKET 


PICTURE 
TUBE 


ff 
KET 
er TEMPLATE 


Earl W. Maxson, R.T. 
Maxson’s Radio Service 
46 William Street 
Hudson Falls,.New York 
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Whats new’: 6BH8 


TRIODE-PENTODE 


The 6BH8 is a general-purpose miniature tube 
which contains a sharp-cutoff pentode and a 
medium-mu triode in one envelope. Except for 
the electrical characteristics of the triode section, 
the 6BH8 is identical to the 6AUS8. 

Like the 6AU8, the tube is suitable for a wide 
variety of general-purpose applications in both 
monochrome and color television receivers. The 
high figure of merit of the pentode section makes 
it particularly suited for service as a video 
amplifier, video intermediate-frequency amplifier, 
and sound intermediate-frequency amplifier. The 
triode section is intended for use as a sync 
amplifier, separator, or clipper or as a swee 
oscillator. The triode section of the 6BH8 may 
be diode-connected and employed as a_high- 
perveance diode in video-detector applications. 
The diode operation can be obtained either with 
the triode grid connected to the triode plate 
and the combination operated as the plate of 
the diode, or with the triode plate grounded and 
the triode grid operated as the plate of the diode. 
Heater, AC or DC— 6.3 Volts, Q.6 Amperes 
Heater Warm-up Time* 11 Seconds 

CHARACTERISTICS AND TYPICAL OPERATION 


CLASS Aj AMPLIFIER Pentode Triode 
Section Section 

Plate Voltage 200 150 Volts 
Screen Voltage 125 Volts 
Grid ¥ 1 Voltage She a Neo ES 
Cathode-bias Resistor 82 Ohms 
Amplification Factor Sane Ly 
Plate Resistance, approx. 150000 5150 Ohms 
Transconductance 7000 3300 Micromhos 
Plate Current 15 9.5 Milliamperes 
Screen Current 3.4 Milliamperes 
Grid *1 Voltage, approx. 

Ib= 100 Microamperes =a Oe ae alts 


* Heater warm-up time is defined as the time required 
in the circuit shown at the right for the voltage across 
the heater terminals to increase from zero to the 
heater test voltage (Vi). For this type, E=25 volts 
(RMS or DC), Vi=5.0 volts (RMS or DC), and R= 
31.5 ohms. | 
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COLOR TV-IX 


The fundamentals of the NTSC color television system 
have been described in the eight previous issues. The trans- 
mitter portion will be concluded in this issue with a descrip- 
tion of gamma correction, delay lines and a summary. At a 
later date color receiver circuits and color picture tubes will 
be covered. 


GAMMA CORRECTION 


Either monochrome or color picture tubes have a brightness 
vs. signal voltage characteristic similar to that shown in Fig. 1. 
Since the brightness level does not increase in direct propor- 
tion to an increase in signal voltage, the brightness character- 
istic results in a curved line instead of a straight line as 
shown. This indicates that the brightness range is stretched 
out in the high light region and compressed in the shadows. 
It is seldom necessary to incorporate a gamma correction 
circuit in the monochrome system because adequate compen- 
sation may be obtained by operating the monochrome camera 
so that maximum high lights fall somewhat above the shoulder 
of the camera response curve. Since this type of correction 
would not be practical in the color camera, special circuits 
have been incorporated in the transmitter to compensate for 
the characteristic illustrated in Fig. 1. 

The characteristic of a gamma correction circuit is shown 
in Fig. Z. if the curve shown in Fig. 1 is superimposed over 
the curve shown in Fig. 2, the brightness characteristic be- 
comes practically linear as shown by the dotted line in Fig. 3. 
It should be pointed out that these drawings are not exact 
characteristic curves but have been drawn only to illustrate 
how gamma correction is accomplished in the color trans- 
mitter. 


Gamma correction circuits could be added to the receiver © 


instead of the transmitter, but this would add additional 
circuitry to the already expensive and complex receiver. Also 
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Fig. 1. Typical brightness characteristic of a picture tube. 


by adding these circuits to the transmitter an improvement 
in the signal-to-noise ratio results, particularly in the low and 
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Fig. 2. Type of curve produced by gamma correction circuit. 
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Fig. 3. Typical brightness and gamma correction curves with straight 
dotted line indicating the gamma corrected brightness characteristic. 


medium brightness areas of the color 
picture. 

Whenever the ‘‘’” (prime) notation is 
used in relation to color TV signal voltages 
it indicates that gamma-correction has 
been made. Therefore gamma-corrected 
Er, Eg and Eg signal voltages will be shown 
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DELAY LINES 


It will be recalled that three signals 
(Y, I and Q) are used for the brightness 
and chrominance information. These 
three signals have different bandwidths: 
the Y signal is 4.2 me, the I signal 1.3 me 
and the Q signal 0.6 mc. The correct 
bandwidth for the I and Q signals is 
obtained by passing these two signals 
through band-pass filters. 

Whenever a signal is passed through a 
filter which reduces its bandwidth, the 
signal is delayed in time. The delay in- 
creases as the bandwidth is reduced as 
illustrated in Fig. 4. This shows that the 
Square wave is practically unchanged at 
the output of the 4.2 me filter, whereas a 
considerable delay has occurred at the 
output of the other two filters. The 
dotted square waves represent the output 


OX x @ 
XXX) 
) 


\\ 
\) 


\X) 
MX) 
iy 


0-4.2 MC 
BAND PASS 
FILTER 
'y" 


O-I.3 MC 
BAND PASS 


F ILTE R 
I 


0-0.6 MC 
BAND PASS 
FILTER 


'Q 


a PF 


Fig. 4. Illustration of time delay resulting as a square wave passes through three different band: 
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CONDUCTOR 
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COPPER SHIELD,WOVEN 


OF INSULATED COPPER 
WIRE 


TEXTILE INSULATION 


One type of construction used for delay line. 


Fig. 6. Symbol used for delay line on schematic 
diagrams. 


at the 4.2 mc filter superimposed over the 
other two output signals to indicate the 
delay caused by the filters. The delay and 
the change in wave shape have been ex- 
aggerated in Fig. 4 to illustrate the effect 
of band-pass filters. 

Since accurate reproduction of color 
T'V pictures requires that the picture 
produced by any one color be accurately 
superimposed over the same picture pro- 
duced by the other two colors, any delay 
caused by band-pass filters would result 
in considerable misregistration. Fig. 4 
indicates that the band-pass filters cause 
the “Q” signal to be delayed somewhat 


GAMMA 
m1 CORRECTION 
CIRCUITS 


Fig. 7. 


longer than the “I” signal and the “I” 
signal longer than the “Y” signal. Since 
the “Q”’ signal is delayed the longest, 
both the “I” and the “Y” signals must 
also be delayed so that all three signals 
will coincide. 

A delay in time could be accomplished 
by passing the signal through a long 
piece of transmission line which would 
require considerable space. The same 
result is accomplished with a much 
shorter length of specially constructed 
“delay line.” One type of delay line is con- 
structed as shown in Fig. 5 and has an 
appearance similar to ““RG”’ type insulated 
cable. Delay lines are also used in the 
color receiver and can be identified on 
schematic diagrams by the symbol shown 
in Fig. 6. 

COMPLETE TRANSMITTER 


A simplified block diagram of a color 
transmitter is shown in Fig. 7. This will 
be used to summarize briefly the basic 
method used to transmit a color TV 
signal. 

The three color cameras produce color 
signals Ep, Eg, and Eg in proportion to the 
amounts of these colors in the scene. 
These three color signals are fed to the 
gamma correction circuits and then to 
the matrixing circuits. The matrixing 
circuits combine the various portions of 
the Ep’, Eg’ and EK,’ signals and produce 
Ey’, Ey’ and EQ’ signals. 

The Ey’, which is the brightness signal, 


MATRIX 
CIRCUITS 


Ey=O.3EgtO59E t+ O.llEg 


E,; =0.6Ep-0,.28E,-0.32E, 


Eg °0.21E,-O.52EF 0.316, 


3.579545 MC 
- COLOR 

SUBCARRIER 

GENERATOR 


is passed through a delay line and then 
to the adder circuits. The E,’, which is 
one of the chrominance signals, is fed to 
the 1.3 me filter and then to the delay 
line. The output of this delay line is fed 
to the balanced modulator circuit where 
it modulates a portion of the output of 
the subcarrier generator which has been 
shifted in phase by 57 degrees. The out- 
put of this balanced modulator is fed to 
the adder circuits. The Eg’ signal, which 
is the other gamma-corrected chromi- 
nance signal, is fed to the 0.6 me filter 
and then to the balanced modulator cir- 
cuit where it modulates another portion 
of the output of the subcarrier generator 
which has been shifted in phase by 147 
degrees (57 degrees+90 degrees). The 
output of this balanced modulator is also 
fed to the adder circuits. 

The color subcarrier generator pro- 
duces the 3.579545 mc subcarrier fre- 
quency. A portion of this frequency is 
fed to a standard syne generator which 
divides the subcarrier frequency to pro- 
duce horizontal and vertical sync pulses. 
In this way the frequency of the sync 
pulses is properly timed to keep the 
chrominance signal interleaved with the 
brightness signal as explained in the 
Volume 6 No. 5 issue. The output of the 
syne generator is fed to the adder cir- 
cuits. 

Another portion of the subcarrier 
frequency is fed to the burst generator. 
This generator is pulsed so that it adds 
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Simplified block diagram of color TV transmitter. 


about 8 cycles of the subcarrier frequency 
to the back porch of each horizontal syne 
pulse as described in the preceding issue. 
The output of the burst generator is also 
fed to the adder circuits. 

A portion of the subcarrier frequency 
is shifted in phase by 57 degrees and fed 
to the E,’ balanced modulator and another 
portion is shifted an additional 90 degrees 
and fed to the Eg’ balanced modulator. 
Since the subcarrier fed to the E,’ bal- 
anced modulator is 90 degrees out of 
phase with the subcarrier fed to the 
EQ’ balanced modulator the two chro- 
minance signals when combined in the 
adder produce the quadrature modulated 
chrominance signal. 

The adder circuits combine the bright- 
ness and chrominance signals with the 
horizontal syne pulses plus the burst 
signal and the vertical syne pulses. The 
composite signal at the output of the 
adder is fed to the video transmitter. 

The sound signal is fed to the sound 
transmitter which is the same as used 
for monochrome. The output of the 
sound transmitter is fed to the trans- 
mitting antenna with the output of the 
video transmitter. 

This concludes the discussion of that 
phase of color television relating to basic 
color and the transmission of the NTSC 
signal. Color picture tubes, color receiver 
circuits, color test equipment, and trouble- 
shooting the color receiver will be covered 
in future issues. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depari- 
ment, General Electric Company, Schenectady 
5, New York. 


UHF TUNER REPLACEMENT 


Subject: How to remove UHF tuners in some G-E 
TV receivers for either replacement or repair 
without removing the chassis or restringing dial 
cord, 

1. Tape the two drive lines to the chassis with 
scotch tape as shown in drawing. 

2. Remove the dial cord from the UHF tuner 

drive wheel. 

Remove the three machine screws 
hold the UHF tuner in place. 
Remove all of the electrical connections on 
the tuner and remove from chassis. Make 
same electrical connections when replace- 

“ment is made. 

5. Mount the repaired or new unit in place and 
restring dial cord around the tuner drive 
wheel. The job is now complete without re- 
stringing the dial cord or removing the 
chassis. 


which 


rae A 


Walt Shults 

Community T.V. Service 
1360 Fordham Avenue 
Schenectady, N. Y. 


HV TRANSFORMER TEST 


In our television service shop, we have found 
a short cut to confirm the troublesome problem 
of a short in a high-voltage transformer which 
results in no high voltage. . 

All you have to do is take a three-lead air-core 
autotransformer, such as a Stancor No. 8131, 
and connect the three wires, as per the diagram 
below, to make the test. 

This method may be used on any make tele- 
vision set. 


HIGH VOLTAGE 
TO IX2,1B3GT 


HORIZ. 
OUTPUT 
6BG6-GA 
6CD6-GA 
6BQ6-GA 

ETC. 


B+ 


Be sure to remove the anode connection from 
the old transformer to the horizontal output 
tube and HV rectifier tube. 


Ted. FE. Dietenhofer 
1255 So. Cochran Ave. 
Los Angeles 19, Calif. 


PUNCTURED GLASS 


Several General Electric “‘G” line chassis 
have developed defective 6BQ6-GA_ horizontal 
output tubes. Inspection of the tube showed that 
the wire shield around the tube caused the glass 
to burn at the point where the end of the wire 


- touched the glass. This caused a ieak in the glass 


resulting in tube failure. This trouble has been 


eliminated by bending the end of the wire so the 


point does not touch the glass.. 


John Kaye 
Kaye Electric & Appliance Co. 
209 Ist St., E. 


Independence, Lowa 
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DUPLEX-DIODE TRIODE 
The 6CN7 is a duplex-diode high-mu triode 


in which separate cathodes are provided for the 
diode and triode sections. The triode section of 
the 6CN7 is electrically identical to the triode 
section of the 6T8. The tube is intended pri- 
marily for service as a combined horizontal 
phase detector and reactance tube in television 
receivers. The triode section may also be used 
Im a variety of other applications, such as in 
Sync-separator, sync-amplifier, or audio-ampli- 
fler circuits. 
Series Parallel 

6.3 3.15 Volts 

0.3 0.6 Amperes 

11 Seconds 


Heater Voltage, AC or DC 
Heater Current 
Heater Warm-up Time* 


CHARACTERISTICS AND TYPICAL OPERATIONS 
CLASS A; AMPLIFIER 


Plate Voltage 100 250 Volts 
Grid Voltage =O). 3.0 Volts 
Amplification Factor 70 70 
Plate Resistance, 

approximate 94000 58000 Ohms 
Transconductance 1300 1200 Micromhos 


Plate Current 

Average Diode Current, Each 
Diode with 5.0 Volts DC 
Applied 20 Milliamperes 

* Heater warm-up time is defined as the time required 

in the circuit shown below for the voltage across 


0.8 1.0 Milliamperes 


~ the heater terminals to increase from zero to the heater 


test voltage (Vi). For this type, E =12.5 volts (RMS or 
DC), Vi = 2.5 volts (RMS or DC), and R = 15.8 ohms. 
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THE USE OF 
NEW 600 
MILLIAMPERE 
TUBES 


_.. IN EARLIER SERIES-HEATER RECEIVERS—I 


The new 600-milliampere tubes with 
controlled heater warm-up time charac- 
teristics can be used in some of the 
earlier series-heater type receivers. Very 
few wiring changes are required and 
these can normally be made in less than 
half an hour. The advantages are: 

(1) Receiver starts to operate in less 
than twenty seconds after switch is 
turned on, or in about the same time as 
receivers with heaters wired in parallel. 

(2) Fewer customer complaints due 
to tubes with open heaters. Life tests 
and field reports indicate that the new 
type 600-ma tubes have proven more re- 
liable than their 300-ma prototypes 
when used in series-heater type receivers. 
The maximum heater-cathode voltage rat- 
ing has also been increased on the new 
600-milliampere tubes. This should reduce 
the number of heater-cathode shorts 
which usually cause one or more tubes 
to burn out when tube heaters are con- 
nected in series. The improvement in 
heater-cathode voltage rating for the new 
600-milliampere tubes is significant as can 
be seen in the following comparisons: 


Heater-cathode 


Tube Type Voltage Rating 
3AU6 (new type) 200 
6AU6 100 


Vel 
25L6-GT 


V9 


ipo MA 
R456 
20M HOT 


250 $1. COLD 
GLOBAR 


VI4 
25BQ6-GT 


VI3 


Fig. 1. 


I2SN7-GT 


I2SN7-GT 


3CB6 (new type) 200 
6CBO6 90 
12L6-GT (new type) 200 
25L6-GT 90 
12AX4-GT (new type) 300 
25W4-GT 200 


These increased ratings should ma- 
terially decrease the possibility of heater- 
cathode shorts in these tubes and there- 
fore result in extended tube life. 

(3) Since most of the tubes in the 
receiver will be replaced with new tubes, 
the over-all operation and -performance 
should be improved. 

(4) The removal of the globar re- 
sistor will eliminate all complaints due to 
this component. Typical globar defects 


resistor, Door 


P 
wrap-around wires and resistor body or 


an “‘open”’ globar resistor. 


GLOBAR ELIMINATED 

The globar can be eliminated when new 
type 600-ma tubes are used because these 
tubes have controlled heater warm-up 
time which prevents the heater voltage 
on any one tube from exceeding one and 
one-half times its rated voltage during 
warm-up. A series string of tubes which 
do not have controlled warm-up may, on 
certain tubes, have two or three times the 


300 MA 


V4 
6CB6 


VIO 
25L6-GT 


V5 
6CB6 


V6 
6CB6 


normal heater voltage when the receiver 
is first turned on. 

The globar resistor limits this initial 
surge voltage and thereby reduces the 
possibility of heater burnouts. The con- 
trolled heater warm-up tubes also effec- 
tively reduces initial surges and eliminates 
the inherent defects of the globar. — 

For the purpose of this article the fol- 
lowing G-E receiver models were selected 
for the modification; however, series- 
heater type receivers of other manufac- 
ture can probably be modified just as 
readily. 


MODELS 20T2, 20C105, 6 and 21€200 REWIRED 


Several models can be easily rewired 
to use the new 600-ma tubes. One such 
model is the 21C200. This same chassis 
is also used in models 2012, 20C 105, and 
20C106. The only difference between 
the 21C200 and the other three models 
mentioned is the vertical output tube. 
The 21C200 uses a 25L6-GT whereas the 
other models use a 12BH7. The rewiring 
of model 21C200 will be described first, 
then the wiring changes necessary for 
the other models will be described. The 
original wiring of the heater circuit in the 
model 21C200 is shown in Figure 1. This 
receiver has a separate 6.3-v transformer 
which supplies the tuner; therefore, this 
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Original heater circuit used in General Electric Model 21€200 receiver. 


V8 
21EP4-B 
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VI9 
6AL5S 
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6SQ7 


portion of the heater circuit should not be 
disturbed. Be sure the a-c power plug is 
disconnected from the receiver before 
rewiring! 

Since 600-ma tubes were used when- 
ever possible the wiring had to be changed 


so all of the tube heaters shown in 
Fig. 1 were wired in series. It will be 
noticed in Fig. 1 that two parallel strings 
of the tubes are wired in series and con- 
nected together at both ends; one end 
goes to the globar resistor and the other 
end to pin | of the picture tube. Fig. 1 
shows that each of these strings of tubes 
draws 300 milliamperes. Since both 
strings are connected together at each 
end, 600 milliamperes flow through both 
the globar and the picture tube heater. 
WIRING CHANGES. ON MODEL 21C€200 
The heater wiring was changed so that 


all tubes in the receiver were in series as 


shown in Fig. 2. 

To accomplish this it was only neces- 
sary to break the wiring at the three 
points marked “X” in Fig. 1. These 
points were rewired as shown in Fig. 2. 
It should be pointed out that wiring 
changes could have been made at other 
places in the heater string which would 
connect all tube heaters in series. The 
reason for wiring the heaters as shown 
was to keep the 12AT7 and 65Q7 heaters 
as close to the B minus end as possible. 

Since both the 12AT7 and the 65Q7 


have a heater-cathode rating of 90 volts 
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Fige ye 


General Electric Model 21€200 heater circuit rewired for new 600 


these tubes should be near the B minus 
end of the string. 

Unfortunately, all of the tubes toa 
in Fig. 1 do not have 600-milliampere 
prototypes. It was therefore necessary 
to connect a 20-ohm, 10-watt resistor 
across the heaters of the 6SL7-GT, 65Q7 
and the 12AT7 as shown in Fig. 2. 

Actually a 2l-ohm resistor should be 
used but the closest standard resistor is 
20 ohms. Ohm’s law was used to deter- 
mine both the resistance and wattage. 
Since the heaters on the O6SL7-GT, 
6SQ7-GT and the 12AT7 (connected in 
parallel) each draw 300 milliamperes the 
resistor across each heater must also 
draw 300 milliamperes. 


E 
Since R= T 


Rey or 21 ohms 
3a 


Only a 2-watt resistor would be neces- 
sary to carry the current as long as the 
tube heater remains intact. If, however, 
the tube heater should open, the 2-watt 
resistor would burn out and both the 
tubes and resistor would have to be re- 
placed. While the tube heater is intact 
300 milliamperes flow through the re- 
sistor. 

Therefore W=PR 
W = 337 amp. 7 2022 0r 1.8 
watts 
If the heater opens, 600 nilemnpetes 
flow through the resistor. 


Therefore W=.6? amp. X 20 or 


Since 600-ma versions of the 12AT7, 
6SQ7 and the 65L7-GT are not available, 
it might be. expected that their life 
would be considerably reduced. Inas- 
much as all of the other tubes either have 
controlled warm-up type heaters or have 
a resistor connected across the heater, 
the voltage across any tube during warm- 
up will normally be less than twice its 
rated heater voltage. This should not 
materially decrease the life of these three 
tubes. It should be kept in mind also 
that if any one of these three tubes should 
develop an open heater, only the tube with 


the open heater will go out. All other 


tubes will remain lighted. 

The following is a list of the circuit 
changes and the order in which they were 
made: , 

(1) The end of choke L455 was re- 
moved from pin 9 of the 12AT7 socket. 
The wire from the bottom of the globar 
resistor to pin 2 on the 25BQ6-GI’ was 
removed from the 25BQ6-GT and con- 
nected to the end of L455 as shown in 
Fig. 2. The black wire from pin | on the 
picture tube was disconnected from pin 
8 on the 6SQ7 socket and connected to 
pin 9 on the 12AT7 aOrKeh: as shown in 
Fig. 2. 


(2) The globar resistor was removed 


and a 10-ohm, 10-watt resistor sub- 


stituted. This resistor 


because the heater voltage across each 


tube when added together totaled 110.25 


volts as shown below. 


was necessary 


7.2 watts Heater 
Two of the 300-milliampere tubes VNo. Tube Type Voltage 
could also be wired together with the V 21 12L6-GT 126 
heaters connected in parallel. This would V 9 6SN7-GTB 6.3 
work, but if one of the tubes connected V 10 12L6-GT 12.6 
in. parallel developed an open heater, the V 4 3CBO = 
heater in the other tube would probably V 5 3CB6 S15 
burn out within a few minutes. V 6 3CBO Fes 
VIO V4 V5 V6 VI7 
I2L6-GT 3CB6 3CB6 3CB6 3AU6 
4 7.°s 4 3 4 3 4 4 5. 
20 20. 201 
4 3 7 8 8 , 3 4 4 3 7 8 4 9 | i2 
vi2 Vil VI6 VI8 VI9 V20 V7 V8 
3AL5 6SL7-GT I2ZAX4-GT  3AU6 3AL5 6SQ7 I2AT7 21EP4-B 


-milliampere tubes with controlled heater warm-up time. 


@ -9@ 


V2i: 
25L6-GT 


V9 
I2SN7-GT 


31 HOT 
130 2 COLD 
GLOBAR 


VI4 
25BQ6-GT 


VI3 


vl2 
6AL5 


VII 
I2SN7-GT  6SL7-GT 


300 MA 


V5 V6 VI7 
6CGB6 6CB6 6AU6 


V4 
6CB6 


VI6 
25W4-GT 


V18 
6AU6 


300 MA 


VI9 
6AL5 


Fig. 3. Original heater circuit used in General Electric Models 20T2, 20€C105 and 20C106 receivers. 
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Fig. 4. General Electric Models 20T2, 20C105 and 20C106 heater circuit rewired for new 600-milliampere 


V17..—- 8AU6 3.15 
Mele AOA 6.3 
V20 6SQ7 6.3 
V19 ~~ 3AL5 3.15 
V18 3AU6 3.15 
V6. OARAeP 12.6 
V TT Seb eer: 6.3 
V12 ~~ 3AL5 3.15 
V13  6SN6-GTB 6.3 
V14 —-:12BQ6-GA 12.6 
V 8 21EP4-B 6.3 


Total voltage across tubes LIO.25 
Voltage across 10-ohm resistorE=IXR= 
.6X10=6.0 

Total voltage across tubes and resistor 
116.25 volts 

Since the normal line voltage is 117 
volts a 10-ohm resistor was used which 
resulted in a total voltage of 116.25 volts. 

(3) A 20-ohm, 10-watt.resistor was con- 
nected across pins 4 and 9 of the 12ZAT7 
(V7) as shown in Fig. 2. 

(4) A 20-ohm, 10-watt resistor was con- 
nected across pins 7 and 8 on the 65Q7 
(V20) as shown in Fig. 2. 

(5) A 20-ohm, 10-watt resistor was con- 
nected across pins 7 and 8 on the 6SL7 
(V11) as shown in Fig. 2. 

(6) The following tube replacements 
were made: 


tubes with controlled heater warm-up time. 


Original Replaced with | 
Type | Type V No. 
6G l 1ILeCL -V21, V10 
12SN7-GT 6SN7-GTB V9, 13 
6AL5 3AL5 V12, 19 
6CB6 3CB6 V4, 5 and 6 
6AU6 3AU6 Viyeis 
25W4-GT 12AX4-CT V16 
25BQ6-GT 12BQ6-GA V14 


Other tubes not replaced. 

(7) Recheck all wiring changes before 
turning on receiver to prevent any pos- 
sibility of burning out tubes because of 
incorrect wiring. An ohmmeter across 
the a-c terminals should show about 60 
ohms. If either the 6SL7-GT, 65Q7-GT 
or the 12AT7 tubes are removed, the 
resistance will increase to 70 ohms. The 
removal of any of the other tubes shown 
in Fig. 2 will increase the resistance to 


about 300 ohms. 


WIRING CHANGES ON MODELS 20T2, 20C105 
AND 106 

It was previously mentioned that the 

only difference between model 21C200 

and models 20T2, 20C105 and 106 was 

the vertical output tube. The 20- 

inch models used a 12BH7 with the two 


sections of the heater connected in par- 


alls] as shown in the complete heater 
drawing, Fig. 3. It will be noticed that 600 
milliamperes would flow through both 
the 20CP4 and the 12BH7 in Fig. 3. 
Therefore the wiring on the 12BH7 will 
not have to be changed. 

The following is a list of the circuit 
changes and the order in which they were 
made. 

(1) Same as model 21C200. 

(2) The globar resistor was removed 
and a 20-ohm, 10-watt resistor substituted. 
This was necessary because the heater 
voltage across each tube when added 
together totaled 103.95 volts. It was 
necessary to add a resistor which would 
produce a voltage drop of about 13 volts. 
The closest standard 10-watt resistor was 
20 ohms which in this circuit dropped 
the voltage by 12 volts which was ade- 
quate. 

(3, 4 and 5) Same as model 21C200. 

(6) Same as model 21C200 with the 
exception that only one 25L6-GI was 
replaced with a 12L6-GT instead of two. 

(7) Same as model 21C200. | 

Information on changing the wiring of 
other receivers to use tubes with con- 
trolled warm-up time will be included in 
future issues. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


DIM PICTURE 
I had.a General Electric 17T4 set with a 


picture that looked like low emission on the 
picture tube. The picture tube was replaced 
but this didn’t help. The H.V. checked about 
12KV which was normal,and the voltage on 
Gi, Ge and cathode was also normal. Finally, 
unable to think of anything else, I checked the 
filament voltage and found only 2V on the 
picture tube heater. I proceeded to check the 
other tubes and finally after about 5 hours 
work found a heater cathode short in the 


6SQ7 tube. 


Charles Rogers 

Ingram Furniture & Appliance 
Co., Inc. Service Department 

Fernandina Beach, Florida 


SUBSTITUTING HIGHER RATED SELENIUM RECTI- 
FIERS IN EARLY G-E TV SETS 

I have noticed the relatively short life (1% 
to 2 years)—of 250 MA selenium rectifiers 
used in early model G-E TV sets. Later model 
sets use higher rated 350MA and 450MA 
rectifiers. I have also noticed that receivers 
“with the higher rated ‘rectners give Satis- 
factory performance for a considerably longer 
time. Whenever replacement is necessary | 
use the higher rated type even in the early 
models. To install the larger rectifiers in some 
sets, it has been necessary to cut away a por- 


BENCH NOTES 


tion of the sheet insulation surrounding the 
rectifiers. This has worked very well, and to 
date, I have not had to replace any of the 
higher rated rectifiers although several have 
been in service for more than three years. 
The owners of these sets are very pleased with 
the increased life and trouble-free performance 
of the higher rated rectifiers. 


Woodrow C. DeByle 
5013 West 23rd Street 
Chicago 50, Illinois 


INTERMITTENT RASTER 


Two Philco TV Receivers, Model No. 52- 
1820, were repaired recently. Both had the 
same complaint of good sound but no raster. 
After the set was in operation for approxi- 
mately 15 minutes the raster would appear, 
and then cut out again. The trouble was traced 
to an intermittent capacitor across the cathode 
winding of the horizontal oscillator trans- 
former. This capacitor is listed as C-807 in 
the schematic. Finding this trouble was time- 
consuming and [ know it will help others on 
this model. 


James M. Garrison 
22 Ellis Street 
Bridgeton, N. J. 


VERTICAL SYNC 


Model GE-17T2. The first trouble, corrected 
in the home, was a 25BQ6GT with an open 
filament which was replaced with a new 
ZebVWo-GA, slowever, furcher Ciicusiug ie- 
vealed extremely sensitive vertical sync, and 
severe noise on high channels similar to elec- 
trical interference. 

After pulling the chassis and taking it to 
the shop the trouble was found to be caused 
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by the new 25BQ6-GA tube. The additional 
height of this tube had placed the bakelite 
plate cap about 3 inch from the globar 
resistor. Enough corona was being radiated 
from the cap to cause interference, yet not 
enough to cause a hissing sound or arcing 
normally encountered when checking for 
corona. 

REMEDY—Bend the globar resistor 4 inch 
further away from the bakelite cap of the 
29BQ6-GA. 

_ William T. Norman 
Radio Television Clinic 
1334 E. Court 
Dyersburg, Tenn. 


KNOB SPRINGS 


If you have had to fuss and use match covers 
to replace missing knob springs, here is an 
economical solution. 

The very next time you pass the receiving 
room, look in the trash pile for a short section 
of /2-inch banding strip, the kind most manu- 
facturers use for crating up their products. 
Cut off a strip a foot long and throw it in 
among your tools. | 

You will find this an ideal material for 
making up a spring, for it will break with a few 
flips between your pliers for correct length 
and width. Then bend it into a slight radius 
for proper spring action. If you do it right it 
will go into the knob flat rather tightly so it 
won't slip out the next time you remove the 
knob. This stuff seems to have just the right 
amount of carbon steel, and makes a real 
honest-to-coodness looking knob snring..One 
thing for sure, you will always have a plentiful 
supply of this around. 


Dan W. Damrow 
5331 W. 79th 
Oak Lawn, Ill. 


BULK RATE 


OCTOBER—NOVEMBER 1955 
Vol. 7, No. 5 2 


OPEN HEATERS 
IN PICTURE 
TUBES DUE TO 
ARC-OVER 


Some picture tubes have developed an 
open heater due to arc-over within the 
picture tube. This particular trouble has 
occurred mostly in electrostatic-focus 
type tubes. It is the purpose of this 
article to explain why an arc may develop 
in the electron gun of the picture tube 
particularly just after the receiver is first 
turned on. More important yet, it tells 
how a cure may be effected by the service- 
man at a cost of only a few cents and a 
few minutes time. : 


TRANSFORMER 


HORIZONTAL 
OUTPUT DEFLECTION 
cA): | Saaaeeeees © Be 5 YOKE 


Fig. 1. Horizontal output tube, transformer and 
deflection yoke circuit. 


BASIC THEORY 

The reason why arc-over may occur 
within a picture tube can probably be best 
described by going into the basic theory 
underlying the action of the horizontal 
output, damping, and high voltage cir- 
cuits. As shown in Fig. 1, the output 
from the horizontal output tube is used 
to drive the horizontal coils of the 
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The top waveform in Fig. 2 shows that 
from A to B the current through the coil 
is gradually building up. The bottom 
waveform shows that during this period 
the voltage across the coil remains es- 
sentially constant at some relatively low 
value. At B the horizontal output tube is 
cut off. From B to C the field in the coil 
collapses and a large negative pulse of 
voltage in the order of 1000 volts peak 
appears across the coil. Although at C the 
field has completely collapsed and the 
current is zero, the induced voltage then 
present causes the field to start building 
up in the opposite direction. The whole 
process repeats itself at the natural fre- 
quency of oscillation of the circuit, 
producing a voltage waveform similar to 
the one shown in both solid and dotted 


CURRENT 


lines at the bottom of Fig. 2. 

Such a waveform is obviously undesir- 
able because the oscillation would distort 
the beginning of the next sweep wave- 
form and produce striations on the left 
side of the raster. To eliminate this 
oscillation it is common practice to em- 
ploy a damper tube as indicated in Fig. 3. 
This tube has no action over that portion 
of the voltage wave from B to D in the 
lower waveform in Fig. 2 since during this 
period the plate is negative with respect 
to the cathode. At D, however, when the 
plate starts to go positive the damper 
draws current, loads the circuit heavily, 
and effectively damps out the oscillation. 
The current and voltage waveforms then 
appear as shown in Fig. 4. Since damping 
action starts at D the circuit does not 
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deflection yoke. A step-down transformer | 

with a turns ratio of about 3:1 or 4:1 is 

used to match the impedance of the yoke | 

to that of the tube. The wave shape is | 

such as to cause a linear increase of cur- | 
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rent through the yoke which is necessary 


ees ee : ; for linear deflection of the electron beam. 
e Holds tube in viewing position while repair- 


ing chassis. 


The voltage required to drive the current 
through the deflection yoke is determined 


l 
© Quickly adjustable to all size tubes. Mr. George Lespas by the oe of ae yoke inductance and ie ee 3 
ie er | the rate of chang t. \ 
e Rubber cradle prevents shock. ool Chestaut: St. | Sings the me of Bove is relatively \ 
JERE e'Rerilg- holding tuhe | East Meadow, N.Y. : | ) slow (compared with the flyback) a A VOLTAGE B iD | \ 
; B-222-4-39 relatively low voltage exists across the 


e Rubber wedges supplied for round types. coil during the forward motion of the 


| spot. At the end of the sweep the hori- 
| zontal output tube is suddenly cut off 
| and the magnetic field in the deflection 
| yoke collapses. The rate of change of 
| current is now very rapid, hence a high 
voltage is developed across the coil. The 
| current waveform is shown at the top of 
| Fig. 2 and the voltage waveform is shown 
| at the bottom. 


e Save valuable time. 


Fig. 2. 


Current and voltage waveforms produced by circuit in Fig. 1. 
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tend to oscillate and the current wave- 
form dies off gradually as shown at E. At 
approximately I, however, the horizontal 
output tube starts to conduct again and 
the current once more builds up through 
the coil. The over-all action of current 
dying off from D to E plus current build- 
ing up from F to G produces the desired 
linear sawtooth DG. , 

During the time interval when the 
horizontal output tube is cut off, the 
voltage peaks at C and H are impressed 
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OUTPUT DEFLECTION 
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Damper tube added to eliminate oscil- 


Fig. 3. 
| lation in voltage waveform. 


on the secondary of the transformer and, 
due to the step-up action of the trans- 
former in the reverse direction, appear as 
pulses of possibly 4000 volts peak across 
the primary. Use is made of these pulses 
by amplifying them even more by an auto- 
transformer action in the primary as 


shown in Fig. 5. These amplified pulses 
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Fig. 4. Current and voltage waveforms produced by circuit in Fig. 3. 
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B+ 


are applied to the plate of the high voltage 
rectifier. In many instances more than 
one rectifier is used in a voltage doubling 
circuit but only one is shown here for the 
sake of simplicity. 

An additional function is performed by 
the damper tube circuit; the current 
passed by the damper tube on positive 
peaks of the oscillation is used to charge 
up a capacitor as indicated in Fig. 6. The 
capacitor then acts as a battery and, as 
such, can be connected in series with the 
regular B+ voltage to produce what is 
commonly known as B+ boost (see Fig. 
7). This boost voltage is usually applied 
to the plate of the horizontal and vertical 


H.V. 
RECTIFIER 
H.V. 


DAMPER 
TUBE 


DEFLECTION 
YOKE 


Horizontal output circuit with high voltage rectifier and damper tubes. 


output tubes and to the second grid of the 
picture tube. Sometimes an LC filter 
section is added to smooth out the ripples. 
Such a filter is not shown here to avoid 
complicating the issue. A complete al- 
though idealized circuit is shown in Fig. 8. 

The capacitor need not necessarily be 
in the cathode circuit of the damper tube; 
it can just as well be in the plate circuit 
as shown in Fig. 9. The boost action is 
obtained again by the use of a charged 
capacitor in series with the regular B+ 
voltage as shown in Fig. 10. A complete 
and again idealized circuit appears in Fig. 
ll. It should be pointed out that the 
capacitor need not be physically located 
near the damper tube. It might even 
consist of two or more capacitors in 


series located in different parts of the. 


chassis and having different apparent 


DAMPER 


Fig. 6. Capacitor added to cathode circuit of 
damper tube. 
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Fig. 7. Utilizing capacitor in Fig. 6 to produce 
B+ boost voltage. 


Fig. 8. 
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Horizontal output circuit with B-+ boost voltage applied to G, of picture tube and plate 


of horizontal output tube. 


+ 


Fig. 9. Capacitor added to plate circuit of 
damper tube. ; 


B+ BOOST 


Fig. 10. Utilizing capacitor in Fig. 9 to produce 
B+ boost voltage. 


functions. They do exist, however, and 
may be considered as part of the boost 
circult. 


DEVELOPMENT AND LOCATION OF ARC-OVER 

Now we come to the crux of the matter! 
When the receiver is first turned on it is 
perfectly plausible that several sweep 
cycles may occur before the damper tube 
warms up sufficiently well to start con- 
ducting on positive peaks. This means 
that, for a few cycles, at least, the positive 
oscillatory peaks shown in Fig. 2 are not 


damped out. Notice that if the circuit — 


shown in Fig. 11 is used these positive 
peaks, which can have an amplitude of 
about 1000 volts, are applied directly to 
the second grid on the picture tube. I[f 
an arc occurs in the picture tube during 
this positive excursion, it will discharge 
through the lowest impedance path to 
ground which is the tube heater. For a 
short while, then until the damper tube 
starts conducting there may be several 
brief high current arcs struck in the 
picture tube between the heater and the 
second grid. Since the heater usually has 
one side grounded, it is this element 


B+ BOOST 


Fig. 11. Same circuit as Fig. 8 with capacitor in plate circuit of damper tube. 


B+ BOOST 


Addition of 100K resistor to protect 
picture tube heater. 


Fig. 12. 


B+ BOOST 


Placement of 100K resistor when 
focusing electrode is connected to B+ boost 
voltage. 


Fig. 13. 


which is closest to ground potential. The 
high current resulting from the arc flows 
through part of the heater wire which was 
designed to carry only 600 milliamperes. 
This can easily result in a heater burn out. 


CURRENT LIMITING RESISTOR 

The cure is simple. A lOOK, /%-watt 
resistor should be added in series with the 
lead supplying B+ boost to Ge (pin 10) 
of the picture tube as shown in Fig. 12. 
This limits any current surge during arc- 
over to a level which cannot damage the 
picture-tube heater. To avoid possible 
shading difficulties, the resistor should be 
connected close to the picture-tube 
socket. It is suggested that the lead to 
pin LO be broken about one inch from the 
picture-tube socket. Insert the resistor in 
series with the lead, solder and cover with 
either spaghetti or tape. 

If the best focus is obtained by con- 
necting the focusing electrode to B+ 
boost rather than ground, it is important 
that it be done by connecting pin 6 
(focusing electrode) directly to pin 10 
(G2) at the socket as shown in Fig. 13. 
In this way the B + boost voltage for the 
focusing electrode must also pass through 
the LOOK resistor. If this is not done an 
arc may be struck between the focusing 
electrode and the heater which could also 
burn out the picture-tube heater. 


Whats new! 


This is a report on radically new design and construc- 
tion principles for receiving tubes, as developed and 
applied by General Electric. 

These principles are being applied in the design of a 
line designated micro-miniature ceramic tubes, ranging 
from diodes to power output types. Coicnly such 
tubes will consist of small ceramic and metal layers 
arranged alternately. The width of these layers is not 
indicative of the spacing of internal parts. This designa- 
tion is also considered appropriate since it is descriptive 
of any of a number of types under active development 
which will be smaller than miniatures, and usually 
smaller than subminiatures, if the leads on the latter are 
considered. 

The first micro-miniature of this type to be released 
by G.E. is a tiny micro-miniature ceramic triode, 
registered as Type 6BY4 and rated for radio-frequency 


Fig. 1c. Photograph ‘slowitia relatively small 
size of the 6BY4, 


amplifier service in combined UHF-VHF' television 
tuners. Fig. 1C illustrates the relatively small size of the 
6BY4. A quick summary of the features and essential 
characteristics of this tube is provided below. 


ESSENTIAL CHARACTERISTICS AND FEATURES 

The first G-E micro-miniature ceramic receiving 
tube—Type 6BY4, a low-noise, high-mu triode for 
UHF-VHF television receivers. This type is about 3" 


" 
long and 7” in diameter. 


Call your G-E Tube Distributor today and ask 
how you can obtain your G-E SEE-LECT-A-TUBE. 


AVAILABLE ONLY THROUGH YOUR 
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APPLICATION DATA 


While the problem of UHF signal amplification and 
detection has engaged the attention of design engineers 
for a number of years, the need for high-gain, low-noise 
figure tubes for receiving applications up to 1000 me. has 
been accentuated by the relatively recent authorization 
of commercial UHF television service. 


IMPROVED UHF PERFORMANCE 


The parallel plane construction of micro-miniature 
ceramic tubes provides a basis for improvement in UHF 
performance over the conventional co-axial construc- 
tion common in miniature tubes. Although many 
features of the 6BY4 design contribute to this improved 
performance, the low lead inductance and nearly com- 
plete isolation of input and output circuits are major 
factors. 

In conventional miniature tubes, the functional elec- 
trodes, plate, grid and cathode are connected to the 
circuit through the base pins and inner stem leads of the 
tube. These connectors have a small surface area and 
are relatively long. This means that the connectors form 
an appreciable inductance between the circuit and the 
functional electrodes. In a UHF amplifier circuit, some 
of the amplified signal is lost in this inductance and does 
not contribute to the amplifier performance. 

The construction of micro-miniature ceramic tubes 
allows the circuit to be connected to the electrodes 
through metallic disks as shown in Fig. 2C. The disks 
form a short connection with relatively large surface 
area. The inductance between the electrodes and the 
circuit is, therefore, very low, and little of the amplified 
signal is lost. Since the major portion of the signal can 
now contribute to amplifier performance, the perform- 
ance is increased over that of an n equivalent tube in con- 
ventional construction. 
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Fig. 2C. Internal structure and contacts in 6BY4, 


In addition, the construction interposes the grid and 
its connector as a shield between the plate and cathode. 
This provides nearly complete isolation between the 
input cathode circuit and the output plate circuit. 
Coupling between input and output circuits is con- 
sequently reduced with an increase in performance. 
Both low lead inductance and improved isolation con- 
tribute to the low noise factor and high gain of the 
6BY4 in UHF RF amplifier service. 

The improved performance is seen in the low-noise 
factor and high gain of the tube. Noise factor is a term 
used to describe the degree to which an amplifier de- 
grades the signal that it amplifies. (In this respect, it is 
somewhat like the distortion factor spoken of in con- 
nection with high fidelity amplifiers. If such an amplifier 
has 1% distortion, it adds that amount of distortion to 
the original signal. Similarly, an RF amplifier is rated as 
having so many decibels noise factor, meaning that it 
adds that much noise to the original signal. In this 
terminology, a reduction of 3 decibels means that the 
added noise has been halved, i.e., a 2:1 improvement.) 
It can be seen that the 6BY4 with a noise factor of 
approximately 8 decibels represents approximately a 4:1 
improvement over current UHF tuners having a noise 
factor of 14-15 decibels. This improvement can result in 
an equivalent television picture at a greater distance 
from the transmitter or an improved picture at the 
same distance. 
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ALUMINIZED GLASS PICTURE TUBE 


The twenty-one inch metal picture tube 
(21AP4) can be replaced in many re- 
ceivers with a General Electric aluminized 
picture tube (21ZP4-B). This change from 
metal to glass can be accomplished with- 
out making any change in the external 
appearance or the physical layout of the 
receiver. | 

The only material needed is an anode 
cap and a grounding spring for the out- 
side coating of the picture tube. The 
mask has to be altered slightly but the 
complete replacement can be made in 
about fifteen minutes more than is 
ordinarily required. The increased bright- 
ness resulting from the aluminized pic- 
ture tube plus the lower price for the 
21ZP4-B more than offset the additional 
parts and labor required. The only tool 
needed, other than those normally used, 
is a hack saw. 


REMOVAL OF PICTURE TUBE AND MASK 

The chassis was removed from the 
cabinet so the cabinet could be set face 
down on the floor. A General Electric 


drop cloth was placed between the front 
of the cabinet and the floor to protect the 
cabinet against scratches, 

With the cabinet in this position, it was 
relatively easy to remove the metal pic- 
ture tube. The picture tube mask shown 
in Fig. LA was removed from the cabinet. 
This mask had been fastened to the 
cabinet with six screws. When the mask 
was removed the safety glass also came 
out since it had been held by spring clips 
that fastened through the mask to the out- 
side brass molding. 

The spring clips located around the 
mask and used to hold the metal tube in 
place were removed and discarded. When 
the 21ZP4-B was placed on the mask 
shown in Fig. 1A, it was found that the 
mask was too small at the corners to allow 
the faceplate to be properly seated. 


MASK MODIFICATION 


It was found that by cutting off the 
support wedges near each corner and then 
cutting 8 slots as shown in Fig. 2A the 


mask would expand sufficiently to allow 


the 21ZP4-B to seat snugly into the 
mask. The wedges were cut off with side 
wire cutters but tin snips or a hack saw 


~could have been used. The slots were cut 


about one and one quarter inches deep in 
the outside rim with a hack saw. When 
making these cuts be careful that only 
the outside rim is cut and not the inside 
mask. 

The safety glass and mask were then 
mounted to the cabinet and the picture 
tube was seated in the mask. The mount- 
ing rods which hold the yoke and focus 
unit in place were long enough to take 
the extra length of the glass picture tube. 

The clip on the end of the HV lead was 
replaced with a conventional anode con- 
nector. A piece of spring metal long 
enough to contact the outside coating of 
the picture tube was soldered to the 
mounting rods whichare already grounded. 

Since the few changes which were made 
could not be seen from the outside, the ex- 
ternal appearance was unchanged. Only the 
improved picture resulting from the use of 
an aluminized picture tube was visible. 


Fig. 1A. Mask for 21” metal picture tube. 


Fig. 2A. Same mask shown in Fig. 1 modified to accommodate 


21” glass picture tube. 


THE USE OF NEW 600-MILLIAMPERE TUBES 
IN EARLIER SERIES-HEATER RECEIVERS—II 


This is the second of a series of 
articles describing the wiring changes 
necessary to use the new type tubes with 
controlled warm-up time characteristics 
in earlier series-heater receivers. The 


advantages previously described in the 
Vol. 7, No. 4 issue will also apply to the 
recelvers discussed in this article. 

Heater failure will be reduced on the 
new type tubes and an open heater in one 


of the 300-ma tubes will be easily identified 
because the parallel resistor will allow all 
tubes to light except the defective one. 

Since the same tube complement was 
used in a number of different models the 


same wiring changes may be used on the 
following General Electric receivers. 


86) 


Fourteen-inch Receivers 


14T2 14C102 
14T3 14C103 

Sixteen-inch Receivers 
1l6oT 1 16C104 
16T2 16C110 
16T3 16C111 
16T4 16C113 
16T5 16C115 
16T6 16C116 
16C103 

Seventeen-inch Receivers 
Pit 17C 104. 
17T2 17C105 
L713 17C107 
17T4 17C108 
1715 17C109 
17T6 I7ETI2 
L7C1G3 17C114 


The tubes and parts required to make 


this change are listed below: 


2—3AL5 General Electric Tubes 
2—3AU6 General Electric Tubes 
4—3BC5 General Electric Tubes 
2—6SN7-GTB General Electric Tubes 
1—7AU7 General Electric Tube 
1—12AX4-GT General Electric Tube 
1—12BQ6-GA General Electric Tube 
1—12L6-GT General Electric Tube 


600 MA. 
R454 \ 


200 HOT 
2505. COLD 
GLOBAR 


V9 
12SN7-GT 


Vel 
25L6-GT: 


VI4 VI3 
25BQ6-GT I2SN7-GT 


Fig. 1B. 


4—20-ohm, 10-watt resistors 

1—15-ohm, 10-watt resistor 

The original wiring diagram of the 
heater circuit used in the receivers listed 
above is shown in Fig. 1B. If this circuit 
is compared with those shown in Volume 
7, No. 4 (Figs. 1 & 3) it will be noted that 
the principal difference is that the tuner 
tubes (V1, 2 and 3) are part of the series- 
heater string in Fig. 1B whereas a separate 
6.3-volt transformer was used in the 
models previously described. 

It will be noted that a resistor R220 is 
already connected across the heater of the 
6AB4 (V1) tube. This resistor is necessary 
in the original circuit because the heater 
current required by this tube is 0.15 
ampere, whereas the current flow through 
this portion of the heater circuit is 0.30 
ampere. Resistor R220 is wired to a 
terminal strip which simplifies rewiring 
the tuner heater circuit. This will be 
described under wiring changes. 

Unfortunately, all of the tubes shown 
in Fig. 1B do not have 600-milliampere 
heater prototypes. It was necessary there- 
fore to connect a 10-watt resistor across 
those tubes which were not replaced. The 
rewired heater circuit which shows the 
placement of the tubes and resistances in 
the circuit is shown in Fig. 2B. 


WIRING CHANGES 

The ‘X’’ marks in Fig. 1B indicate 
those points where the original circuit 
was changed to allow 600 milliampere in- 
stead of 300 milliampere heater current. 
The following is the step-by-step proce- 
dure followed in rewiring the heater 
circuit: 


Vil VI6 VI8 VI9 


6SL7-GT 25W4-GT 6AU6 6AL5 


300 MA 


(1) Removed and discarded the globar 
resistor. This resistor was mounted 
between two terminal strips located in 
the high. voltage and horizontal sweep 
section enclosure. In the receivers de- 
scribed in the Vol. 7, No. 4 issue, a 10- 
watt resistor was used in place of the 
globar. This resistor is not required in 
the circuit shown in Fig. 2B because the 
total heater voltages approximate the 
normal line voltage as shown below: 


Heater 
VY Number Tube Type Voltage 
V21 12L6-GT 12.6 
V9 6SN7-GTB 6.3 
V10 TAUT 3.9 
V4 3BC5 55 
ABs) 3BC5 5.13 
V6 3BC5 3.15 
V17 3AU6 3.15 
V14 12BQ6-GA 12.6 
VIS 6SN7-GTB 6.3 
V12 3AL5 ove 
Vat 6SL7-GT 6.3 
V16 12AX4-GT 12.6 
V18 3AU6 BES 
V19 3AL5 3.15 
V20 65Q7 6.3 
V3 12AT7 6.3 
ee 3BC5 Ses 
V1- 6AB4 6.3 
V7 12AT7 6.3 
V8 Picture Tube 6.3 
Total voltage across tubes 116.90 


(2) Removed and discarded the white 
wire which ran from the bottom globar 
terminal strip to pin 2 on the 25BQ6-GA 


socket. 


300 MA — 
V4 V5 V6 VI7 V7 VI v2 V3 
6BC5 6BC5 6BC5 6AUG IZATT 6AB4 6BC5 I2ATT © us 
14°16" 0R-17" 
3 3 43 4-4 Zongl “415 4) 430134 3 9] 4i5V AiG RES IMES 
L455 “is 4w nye 


Original heater circuit used in the 14-, 16- and 17-inch receivers listed in the text. 


Vel v9 VIO 
I2L6-GT 6SN7-GTB TAUT 


2 (aEES 


VI4 VI3 Vi2 
[2B8Q6-GA 6SN7-GTB 3AL5 


Fig. 2B. 


(3) Removed brown wire from the top 
globar terminal strip. L455 was removed 
from pin 9 on the 12AT7 (V7) and con- 
nected to the end of the brown wire. The 
reason the high side of the line was con- 
nected to this point rather than some 
other point in the heater string was to 
keep the heater-cathode voltage within 
the tube ratings. All of the tubes (V17, 
6, 5, 4, 10, 9, 21, 14, 13, & 12) between 
this point and the 6SL7-GT (V11) must 
be replaced with new type tubes. These 
tubes have heater-cathode ratings of 200 
volts. In this way all of the tubes which 
are not replaced and have lower heater- 


‘cathode voltage ratings are operated 


within their ratings. 

(4) Removed the black wire from pin 8 
on 6SQ7 (V20). The other end of this 
wire, which was not disturbed, went to 
pin | on the picture tube (V8). This wire 
was shortened and connected to pin 9 on 
IQATT V7), 

(5) 20-ohm, 10-watt resistors were con- 
nected across the heater terminals of V7, 


11 and 20 as shown in Fig. 2B. The 


_ reason for using this resistance and watt- 


age was given in Vol. 7, No. 4. 

(6) The 43-ohm, 4-watt resistor (R220) 
was removed from the terminal strip on 
the tuner unit. This was a white resistor 
marked K68J423-17. A 10-watt, 15-ohm 
resistor was mounted and soldered to the 
same terminals as shown in Fig. 3B. 

(7) A 10-watt, 20-ohm resistor was also 
connected across the 12AT7 (V3). Since 
the terminal strip shown in Fig. 3B was 
also used as the tie points for the tuner 
heater supply, one end of the resistor was 
soldered to the terminal connected to pin 


8 on the 6SQ7 (V20). The other end of 


or 


6SL7-GT 


V4 V5 V6 VI7 
3BC5 3BC5 3BC5 3AU6 
4 3 4 3 Ag a: 
L455 
20n 20. 


VII VI6 VI8 VI9 V20 
I2AX4-GT 3AU6 —s SALS 6SQ7 


V3 V2 Vi V7 V8 


Heater circuit shown in Fig. 1B rewired for new 600-milliampere tubes with controlled warm-up time. 


R220 43N 4W 
REPLACE WITH ISN. IOW 


FROM PINS 485 


ON I12AT7(V7) = 


FROM PIN 8 ON 
6SQ7 (V20) 


Fig. 3B. 


this resistor was connected with an in- 
sulated wire to pin 9 on the 12AT7 (V3). 
This pin connection is accessible and does 
not present any wiring problem. 

There are several ways in which the 
tuner heaters be rewired. One 
method is to connect a 63-ohm, 25-watt 
resistor between pin 4 on V1 and pins 4 
and 5 on V3 and not change R220 or any 
of the tubes. This method has one dis- 
advantage, however, and that is the ex- 


may 


cessive voltage surge across the 6AB4 
heater when the receiver is first turned 
on. This voltage measures almost three 
times the rated voltage and will probably 
result in relatively short life for this 
tube. Another method is to parallel R220 
with a 20-ohm, 10-watt resistor instead of 
replacing R220 with a 15-ohm, 10-watt 
resistor as recommended. The only 
problem here is one of space. Actually, 
the voltage across V1 is a little closer to 
ratings when parallel resistors are used. 
The voltage difference, however, is not 
significant and performance is not af- 
fected. 

(5) The following tube replacements 
were made: 


Wiring changes on VHF tuner terminal strip. 


I2ZAT7? . = 3BC5 6AB4 |2AT7 ig GOR I 
TUBE 
TO PIN 9 ON 
IZAT7 (V3) 
Original Replaced V 
Type With Type Number 
6BC5 ~3BC5 V2, 4, 5 and 6 
6AL5 3AL5 V12 and 19 
6AU6 3AU6 V17 and 18 
12SN7-GT  6SN7-GTB V9 and 13 
12AU7 TAU7 V10 
29W4-GT 12AX4-GT V16 
25BQ6-GT - 12BQ6-GA V14 
25L6-GT 12L6-GI. V21 


Other tubes not replaced. 


(9) Recheck all wiring before turning 
receiver “on” to prevent any possibility 
of burning out tubes because of incorrect 
wiring. An ohmmeter across the a-c 
terminals should show about 50 ohms. If 
either one of the 12AT7’s, or the 6SL7- 
GT, or the 65Q7 tube is removed, the 
resistance will increase to 58 ohms. These 
resistances will be approximately correct 
only if all tubes are cold. 

Ten- and twelve-inch receivers can also 
be rewired to use the new type tubes. If 
wiring data is required, just drop a line to 
TECHNI-TALK giving the G-E model 


number and information will be supplied. 
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Contributions to this column are solicted. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection wil! be made by 
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the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. ; 


PORTABLE TABLE 


After lugging numerous TV chassis from the 
front of the store to the workbench in back, I 
finally got smart and built a table 2 feet square, 
the same height as the workbench and put 
casters on the legs. Now when a chassis is brought 
into the shop, the table stands near the door. 
Whenever a set comes in, it is placed on the 
table and wheeled to the workbench. This saves a 
lot of arm and back work. 


Fred W. Rivette 
Rivette Radio-TV Service 


102 Grand Ave. 
Syracuse, NV. Y. 


FALSE ALARM CALLBACK 


Symptom: Picture is OK for many hours and then 
fades to a blank screen. The serviceman is called 
in and upon switching the set on, everything is 
normal. The horizontal oscillator output, damper 
and rectifier tubes all check OK. 

Cure: I have as a general practice removed the 
socket from the picture tube and tightened the 
contacts for pins 1 and 12. The same pins on 
the picture tube base are also resoldered, which 
enlarges the pins due to the extra coating of 
soider. This resulis in a better contact when the 
socket is replaced. 

This procedure is also good preventative main- 
tenance since it takes only a few minutes and 
_ may eliminate:nuisance calls. 

John Dawgila 
4 Helen Ave. 
Freehold, N. J. 
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COUNTER TUBE SALE 


SEELLCT A TUME 


Specially Developed for the TV-Radio Service Shop 


With the increased use of transistors in radios, computers and other commercial and military equipment, 
a means of testing these devices is badly needed. At the present time, there is no assembled instrument on 
the market which fills the need of the radio serviceman for a low priced, simply operated, rugged and 
dependable transistor tester. 

Recognizing the need for such an instrument, the General Electric Company has released a Transistor 
Tester which is more than adequate for the testing requirements of the radio serviceman. The tester checks 
|. (or leakage current) upon insertion of the transistor into the tester and will then test DC or (large signal) 
Beta when the gain button is pressed. The circuit components of the tester have been chosen so that if the 


satisfactory gain. The battery potential can be checked by placing a resistor between two of the fransi 
socket connections as described in the instructions located on the bottom of the instrument. 

The G-E transistor tester will be marketed in a display which contains five of the most popular portable 
radio transistors (the 2N137, 2N136, 2N135, 2N78 and 2N44). 

The display package will also include interchangeability information by equipment type. That is, several 
transistor radios, regardless of manufacture, will have their transistor complements listed on an interchange- 
ability chart with the appropriate G-E replacement. Interchangeability information on new models will be 
made available as new models come on the market and each transistor tester owner will receive the latest 
information. The transistor tester is available from G-E franchised tube distributors. 


needle advances one division on the gain signal when the red (gain) button is pressed, the transistor @ 
$s 
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TRANSISTORS 


The term transistor, derived from two 
words, transfer and resistor, is used today 
for semiconductor devices capable of 
power gain. Transistors are different from 
germanium diodes which pass current 
in one direction only and are not capable 
of amplification. 

The basic elements of semiconductor 
devices, which include both diodes and 
transistors, are “barriers.” A barrier may 
be formed in a number of ways. Two of 
the most common ways are (1) by placing 
a phosphor bronze wire on a small block 
of germanium and welding the two to- 
gether (point contact), and (2) by placing 
a dot of indium on germanium and heating 
the indium so that it forms an alloy with 
some of the germanium (alloy junction). 
Both types are illustrated in Fig. 1. 


EMITTER COLLECTOR 
n 
PHOSPHOR 
BRONZE Wats 
WIRES SNPS 
oe EMITTER Aoi: Be COLLECTOR 
INDIUM DOT R&A:R3? INDIUM DOT 


GERMANIUM 


JUNCTION TRIODE 


POINT CONTACT TRIODE 


Fig. 1. Cross section of point contact and junc- 
tion triode type transistors. 


N-P-N AND P-N-P TYPES 
Transistors are available in two differ- 
ent forms—N-P-N and P-N-P. They are 
almost identical except that the direction 
of current flow and voltage polarity is 
reversed. If the N-P-N transistor cor- 
responds to an electron tube with ordinary 


(negative) electrons as charge carriers, 
then the P-N-P will correspond to a tube 
with positive instead of negative elec- 
trons. Obviously such a tube cannot be 
built. The availability of both P-N-P and 
N-P-N transistors is, therefore, one of 
their unique features. 

The symbols used for N-P-N and P-N-P 
transistors are shown in Fig. 2. It-will be 
noted that the emitter arrow points “out”’ 
on the N-P-N type and “‘in”’ on the P-N-P 
type. This arrow indicates the direction 
of current flow and is the only difference 
between the two transistor symbols. 
N-P-N transistor circuits normally have 
the emitter biased negative with respect 
to the base and the collector positive in 
respect to the base. P-N-P transistor cir- 
cuits normally are just the reverse with 
the emitter biased positive and the col- 
lector negative with respect to the base. 


GERMANIUM CHARACTERISTICS 


The letters “‘N’’ and “P” indicate the 
electrical characteristics of the germa- 
nium in the transistor. Pure germanium is 
in effect an insulator and therefore a very 
poor conductor of electricity. When 
specific quantities of certain impurities 
are present in the germanium, it becomes 
a semi-conductor. Some impurities when 
combined with germanium will produce 
‘“N” type germanium whereas other im- 
purities will produce “P” type germa- 
nium. When these two types of germanium 
are used in a transistor, the transistor be- 
comes either an N-P-N or a P-N-P type as 
illustrated in Fig. 3. The N-P-N type 


EMITTER COLLECTOR 


EMITTER COLLECTOR 


Fig. 3. Arrangement of elements in junction | 
type transistors. 


allows electrons to flow in the same. 
manner as an electronic tube, whereas the 
P-N-P type allows current to flow in the 
opposite direction. 

It may be found that P-N-P type trans- 
istors are used more frequently at the 
present time than N-P-N types. The 
reason for this has been availability and 
price. Generally speaking, either type may 
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Fig. 2. N-P-N and P-N-P transistor symbols. 
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Fig. 4. Transistor basing and placement of leads. 
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Fig. 5. Three typical tube circuits with comparable transistor circuits. 
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be used in most circuits. It will be neces- 
sary, therefore, to refer to the schematic 
diagram or transistor specifications in 


“order to determine whether the transistor 


is a P-N-P or an N-P-N type. 


TRANSISTOR PERFORMANCE 


The performance of a transistor may 
deteriorate if its surface becomes con- 
taminated with only a minute quantity of 
any foreign material. One of the worst 
offenders, perhaps, is ordinary water vapor 
which is always present in the atmos- 
phere. One of the best ways to prevent 
contamination is to hermetically seal the 
transistor. This is the method used in the 
manufacture of all General Electric junc- 
tion triode transistors. 

Transistors may be made in various 
shapes and sizes. In most cases it will be 
found that the leads are not equally 
spaced as shown in Fig. 4A. Other types 
of transistors may have the leads equally 
spaced as shown in Fig. 4B. The leads on 
these transistors can be identified by the 
red dot which is adjacent to the collector 
as illustrated. 


TRANSISTOR CIRCUITS 


The base electrode of a transistor cor- 
responds approximately to the grid of a 
vacuum tube, the emitter to the cathode 
and the collector to the plate. Figs. 5A, B 
and C illustrate three basic vacuum tube 
circuits and similar transistor circuits. 

Transistors are different from vacuum 
tubes, however, in that they are current 
amplifiers rather than voltage amplifiers. 
In order to obtain maximum current 
amplification, it is desirable to have low 
input impedances. It is not practical, 
therefore, to substitute a transistor in a 
circuit designed for a vacuum tube or vice 
versa. Several circuits designed to use 
the low priced General Electric Type 
2N107 transistor are shown in Fig. 6. 


SERVICING TRANSISTOR CIRCUITS 


It should be pointed out that excessive 
heat can damage a transistor. The type of 
wire used in General Electric transistors 
is a very poor conductor of heat. In spite 
of this fact, it is advisable to exercise 
reasonable care to prevent heat damage 
when soldering transistor leads. 

A number of transistor type radios as 
well as other equipment using transistors 
are now available and sooner or later will 
require service. The schematic diagram of 
a transistor radio is similar in many 
respects to a conventional battery-oper- 
ated radio. A schematic for General 
Electric Models 675 and 676 is shown in 
Fig. 7. It will be noted that a 13.5-volt 
battery is used to supply power. Obviously 
when servicing one of these receivers the 
voltages at the battery terminals as well as 
at the transistor terminals should be 
checked first. 

Before removing or replacing any parts 
on these compact transistorized receivers, 
it is advisable to have on hand some 
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Fig. 7. Schematic diagram of General Electric transistor radio models 675 and 676. 


smaller servicing tools than are normally 
required, such as: tweezers, a small solder- 
ing iron (pencil type) having a rating of 
not more than 35 watts, a small wire 
brush for removing excessive solder, and 
a jeweler’s lens or magnifying glass. The 
latter will prove to be a valuable aid when 
reconnecting damaged transformer leads 
and other miniature parts. 


TESTING TRANSISTORS 


If a transistor is suspected it will be 
necessary to unsolder all three leads. 
Transistor removal would be simplified 
considerably if all three leads could be 
heated simultaneously. Since this is not 
possible without a special type of solder- 
ing iron, one lead at a time should be un- 
soldered. The transistor can be checked 
with the transistor tester shown on page 6 
of this issue, or by substituting another 
transistor of the same type in the circuit. 
It is not advisable to check transistors 
with an ohmmeter, as damage to the 
transistors may result. 

General Electric transistors are inter- 
changeable with transistors manufactured 
by other companies. Interchangeability 
information for three transistorized radios 
is shown below. 


RAYTHEON MODEL 8TPI1 


USE RAYTHEON GENERAL 
TYPE ELECTRIC 
REPLACEMENT 
Oscillator CK-760 PNP 2N136 PNP 
Converter CK-759 PNP 2N135 PNP 
IF CK-760 PNP 2N136 PNP 
Ist Audio CK-721 PNP 2N45 PNP 
2nd Audio CK-721 PNP 2N45 PNP 
Audio Output CK-721 PNP 2N44 PNP 
Audio Output CK-721 PNP 2N44 PNP 


EMERSON MODEL 838 


GENERAL 
EMERSON | ELECTRIC 
USE TYPE REPLACEMENT 
Audio Output 815003 PNP 2N44 PNP 
Audio Output 815003 PNP 2N44 PNP 


EMERSON MODEL 842 


TEXAS GENERAL 
INSTRUMENT ELECTRIC 
USE TYPE REPLACEMENT 
Converter- 

Oscillator 830 NPN 2N78 NPN 
Ist IF 2N146 NPN 2N78 NPN 
2nd IF 2N146 NPN 2N78 NPN 
Driver 310 PNP 2N44 PNP 
Push- Pull | 

Output 353 PNP 2N44 PNP 
Push- Pull ee 

Output 353 PNP 2N44 PNP 


Transistors.are very stable and have 
exceptionally long life. Too much heat 
applied to transistor leads, mechanical 
damage, or application of improper volt- 
ages are the usual causes of transistor 
failure. Improper voltage and resistance 
measurements which are found at the 
transistor leads are normally the result of 
a faulty component other than the trans- 
istor. Before any component (especially 
the transistor) is changed, the entire 
associated circuit should be checked 
thoroughly to determine which com- 
ponent is faulty. 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


VERTICAL STRETCHING 
In our television service shop we serviced a 


General Electric Model 21C107 N-line (1956). 
There was leakage across C175 400 mmf 1000 V 
vertical blanking capacitor of 4 megohms. 

The result was that the top of the picture was 
being stretched, which could not be corrected 
with the height or vertical linearity controls. The 
vertical hold control would not synchronize ex- 
cept in clockwise position. 

After C175 had been replaced, all the con- 
trols, vertical linearity, vertical height and ver- 
tical hold responded properly. 


Nikolaus Sanftleben 

c/o Carl W. Liss 
Radio Sales and Service 
417 Smith Street 
Schenectady, New York 


REINFORCING TUNER CONTACTS 


On Standard Coil tuners—To reinforce con- 
tact springs, cut and insert a length of right size 
spaghetti insulation so one piece extends through 
all the contact spring loops on the oscillator 
section. Another piece should also be inserted 
in the input section. The barrel should be re- 
_moved to make this insertion. Use the type of 
spaghetti which is flexible but still holds its 
shape. Insert through oscillator alignment holes 
and then through the spring loops. This rein- 
forces each spring by the adjoining spring. 

Mrs. Louis F. Polzin 
Polzin’s Radio & TV Service 


141 North Grant 
Canby, Oregon 


SPACE SAVER 


In pursuing television service work I have 
found the tube caddy-toolbox to be an item sub- 
ject to great strain at the seams with never enough 
room for anything. To help this situation I have 
eliminated all but one cord in my tool box. This 
was accomplished by cutting the cord on my 
Ungar soldering iron down to 1-in. and attaching 
a male interlock socket. We gave the same treat- 
ment to the large size cheater plug and also to 
the picture tube checker we have in the tool box. 
Now we have only one cheater cord to worry 
about winding up and getting in the way when 
we lean on the caddy cover in the process of 
getting it closed. 


Dwight A. Nelson 

Melody Lane TV 

5327 Lyndale Avenue South 
Minneapolis 19, Minn. 


INTERMITTENT UHF 
Mallory Converter Model TV-101 


Trouble 


Loss of picture. Wiggle that 6AF4 in socket— 
picture comes back. Then goes out. Do it again 
and again. Same thing. Intermittent 6AF4? No! 
Bad socket? No! But that’s what it looks like. 
I’ve had a good number of them. 


t Cure 


Check the 10 mmfd. tubular ceramic capacitor 
in the plate circuit of the 6AF4. One end goes 
to the plate of the 6AF4, the other to the induc- 
tuner. Then check the center, which is grounded. 
Take a good look at the solder connection. It may 
not look bad. But don’t-strain your eyes. Just 
re-solder. Make sure to solder it good, but don’t 
use too much heat. It’s a bad spot so be careful. 
Your troubies are them over ia this case. 

I have encountered this trouble in about 25 


tuners and have heard similar complaints from 


other servicemen. | 


Chester Gloski 

Franklin Radio & TV Co. 
5 Pratt Street 

Millers Falls, Mass. 
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Vit new 
6BU8—3BU8 
TWIN PENTODE 


which incorporates separate plates and numb 
3 grids for the two sections together with a com 
mon screen, number | grid, and cathode. The 
tube is intended for use as a combined sync-AGC 
tube in television receivers. In this service, when 
used in conjunction with suitable circuitry, one 
section of the 6BU8 functions as sync separator 
and syne clipper, while the other section is used 
to generate the automatic-gain-control voltage. 
In addition, by utilizing the common number 1 
grid, noise pulses can be-suppressed from both 
synchronizing and automatic-gain-control cir- 
cuits. Except for heater ratings, the 3BU8 is 
identical to the 6BU8. 


The 6BU8 is a miniature multisection i 


6BU8—3BU8 
TWIN PENTODE 


3BU8 6BU8 
Heater Voltage, AC or DC.....3.15 6.3 Volts 
Heater Current. ......+2e++++0.6 0.3 Amperes 
Heater Warm-up Time...... cancel] | os eeOnas 


CHARACTERISTICS AND TYPICAL OPERATION 
Average Characteristics, Both Sections Operating 


Plate Voltage, Each Section.....100 100 Volts 
Screen Voltage...... eels 'e ew OF GO) 2 OF 2 OMS 
Grid-Number 3 Voltage, 

Each Section....... Jae wranaacets —10 0 Volts 
Grid-Number 1 Volfage.......... Hf 

Plate Current, Each Section........ 2.2 Milliamperes 
Screen: Current. o's.0s dss aaa es 6.5 3.3 Milliamperes 
Cathode Current... s.ccca. ..-6.6 7.8 Milliamperes 


t With grid current adjusted for 100 microamperes d-c. 
(RNR EDT PE ETON 


CORRECTION 


Unfortunately, some errors appeared in Fig. 
6 on page 5 of the Vol. 8, No. 1 issue. The bat- 
tery in Fig. 6C should be 3.0 V instead of 360 
V. The 22 K resistor on the right of Fig. 6E 
should be 2.2 K and the point where the line 
from the switch to the volume control crosses 
ground should be joined. 
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TUBES 


Aperture Mask and Post Acceleration Type Picture Tubes 


A considerable number of different 
types of color picture tubes have been de- 
veloped and tried with varying degrees of 
success. At the present time, practically 
the only color picture tube that has been 
used in commercial receivers is the aper- 
ture mask type. General Electric’s color 


television efforts are being concentrated 


on a “post acceleration” type color pic- 
ture tube that gives many times more 
brightness than tubes in color sets now on 
the market. Both the aperture mask and 
“post acceleration” types will be de- 
scribed in this article. 

It will be recalled that the NTSC sys- 
tem described in previous issues was 
based on a three-gun picture tube. Each 
gun actuated one of the three primary 
color phosphors (red, green and _ blue) 
deposited on the viewing screen. It has 
been shown that various mixtures of the 
light produced by these phosphors will 
produce a wide range of colors. Both the 
aperture mask tube and the “‘pest accelera- 
tion” tube use three electron guns and 
have three color phosphors. The simi- 
larity ends here, however, since the two 
types differ considerably in appearance, 
construction, and operation. 


THE APERTURE MASK TUBE 


The basic construction of the-aperture 
mask tube is shown in Fig. 1. The gun 


guns are spaced 120 degrees apart with 
respect to each other. Each individual gun 
is similar in operation to the type used in 


an electrostatic focus, monochrome pic- 


ture tube. 
The aperture mask is made of thin 


‘metal (about .003 inch thick) perforated 


with as many as 397,000 precisely spaced 
holes. The phosphor dot screen contains 
three times as many phosphor dots as 
there are holes in the aperture mask. 
These phosphor dots are arranged so they 
form triangular groups called trios or 
triads. Each triad is composed of one 
green, one red, and one blue dot as shown 
in Fig. 2. When the aperture mask and 
the phosphor dot screen are mounted in 
the color picture tube, each phosphor dot 
triad is in front of a single aperture mask 
hole as shown in Fig. 3. 

Each triad may be considered as a 
single picture element capable of blending 
the three colors to produce some specific 
color. Since the phosphor dots within 
each triad are very small, the eye only 
sees the color produced by the mixture. 
Kach of the three guns produce in- 
dependent pictures, one red, one green, 
and one blue. Due to the close spacing of 
the phosphor dots, the three pictures ap- 
pear to be superimposed. When a mono- 
chrome picture is seen on a color picture 


tube, the light produced by each color 


Fig. 1. Location of major elements in aperture mask color picture tube. 


structure is carefully assembled with each 
gun tilted slightly toward the central axis 
of the tube so that the three beams con- 
verge at the aperture mask. The three 


presents a complete picture in the correct 

proportion to result in black and white. 

When a color picture is produced, the 
P P 


light produced by each color phosphor 


GREEN DOT 


OM. 


Fig. 2. Area of phosphor dot screen illustrating 
the arrangement of phosphor dot triads. 


Fig. 3. Relative position of phosphor dot triads 
and aperivre mask noles. 


may not present a complete picture but 
only the proportion of that color present. 
in the original scene. Colorimetry. was 
covered in considerable detail in the Vol. 


6, No. | through Vol. 6, No. 4 issues. 


In order to obtain maximum light out- 


put, the phosphor dot screens used in all 


size color picture tubes have been alumi- 
nized. The aluminizing process also elimi- 
nates the necessity of one or more ion 
trap magnets. 

The number of holes in the aperture 
mask and therefore the number of phos- 
phor dots vary with the size of the picture 
tube. The 15-inch tube has about 195,000 
holes, the 19-inch about 300,000, and the 
21-inch about 357,000.Some 15-inch color 
tubes use a flat phosphor dot screen and 
aperture mask as shown in Fig. 1. Other 
15-inch and most of the larger size tubes 
have the phosphor dot screen deposited 
on the faceplate as is also shown in Fig. 1. 
Those tubes with the phosphor dots on 
the faceplate have a curved aperture mask 
instead of the flat type. The reason for this 
is obvious since each triad must be posi- 
tioned in front of an aperture mask hole. 

The gun structure, aperture mask and 
phosphor dot screen are designed and 
positioned so that the electron beams 
from the red, green, and blue guns should 
converge at the aperture mask and _ hit 
only their respective color phosphor dots 
as shown in Fig. 4. Due to the angle of the 
beams after they converge and pass 


through the aperture mask, each gun 
(Continued on page 2) 


ELECTRON 
GUNS 


APERTURE 
MASK 


PHOSPHOR DOT 
SCREEN 


Fig. 4. Electron beams converge at aperture mask and strike respective phosphor dots. 


should “see’’ only its own respective 
color dots through the mask as illustrated 
in Fig. 5. Unfortunately, this is not 
entirely true due to manufacturing toler- 
ances and difference in curvature between 
the convergence arc produced as the 
beams are swept over the screen and the 
arc formed by the phosphor dot screen as 
illustrated in Fig. 6. Some manufacturing 
tolerances in electron gun alignment are 
compensated for by individual, externally 
mounted, permanent magnets located over 
each electron gun. These magnets are 
adjusted to properly converge the three 
beams in the center area of the screen. 
The beam movement produced by these 
three magnets is shown in Fig. 7. Some 
tubes such as the 19-inch have an addi- 
tional external permanent magnet which 
produces a horizontal movement of the 
blue beam as shown in Fig. 8. The adjust- 
ment of these magnets is known as 
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Fig. 5. Each electron gun “sees’’ only one color 
phosphor dot. 


“static convergence correction.”” When 
properly adjusted, all three beams pass 
through the aperture mask holes exciting 
all three phosphors in the proportion 
necessary to produce a mixture accepted 
by the eye as white. 

Since all three beams must converge 
(cross over) at the aperture mask in order 
to strike the proper phosphor dots, addi- 
tional adjustments are necessary as the 
beams are deflected toward the top and 
bottom as well as each side of the screen. 
It can be seen in Fig. 6 that the distance 
between the deflection center and the 
aperture mask increases as the beams are 
swept toward the edges of the screen. The 
point of convergence would normally 
follow the are shown in Fig. 6. Additional 
correction must be introduced and this is 
known as “dynamic convergence adjust- 
ment.’ A parabolic waveform is applied, 
either electrostatically to a convergence 
electrode or electromagnetically to ex- 
ternal magnets, to correct for the condi- 
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tion shown at the top of Fig. 6. As a 
result of dynamic convergence adjust- 
ment, the beams cross over at the aper- 
ture mask as shown at the bottom of Fig. 
6. The dynamic convergence waveforms 
are derived from the horizontal and 
vertical deflection circuits and will be 
described in detail in a later article on 
recelver circuits. 

It was stated earlier that each electron 


gun is similar to that used in a mono- 


chrome electrostatic focus type. tube. 
Since all three guns are within the same 
envelope and the characteristics of each 
gun as well as the color phosphors may 
not age uniformly, additional controls are 
used to vary the G2 voltage on each gun. 
The three electrostatic focus (G3) ele- 
ments are connected together within the 
tube and have one common base pin and 
therefore a single control. 

Aperture mask type tubes require what 
is known as_a purity coil. This coil is 
located on the neck of the tube near the 
G» and G; grids and produces a uniform 
held perpendicular to the axis of the tube. 
The purity coil also corrects for manu- 
facturing tolerances in that its action is to 
position the three beams so each beam 
strikes only its own color dot. The purity 
coil used on earlier model receivers was 
the electromagnetic type whereas most 
current model receivers use the perma- 
nent magnet type. The usual method of 
making the purity adjustment is to turn 
off the blue and green guns and then 
adjust for a pure red screen. Adjustment 
is usually made by changing the strength 
and the rotational position of the mag- 


~ Convergence correction in apertu 


netic field produced by the purity coil. 
Since the position of the deflection yoke 
may also affect color purity, the manu- 
facturers’ instructions should be carefully 
followed. 

Since any stray magnetic fields may 
affect color purity, particularly around 
the periphery of the picture tube, some 
method is usually used to neutralize them. 
Earlier receivers used a field neutralizing 
coil whereas recent models use a number 
of permanent magnets. In either case, the 
field neutralizing assembly is mounted 
around the front rim of the tube. 


THE “POST ACCELERATION” TUBE 


The General Electric “post accelera- 
tion”’ tube was announced a few months 
ago and created considerable interest and 
anticipation in the industry. This tube is 
not commercially available at the present 
time and, therefore, all details have not 


sk color tube. ; 


been finalized. A number of tubes have 
been produced and demonstrated at vary- 
ing degrees of lighting. These tubes pro- 
duced a very “‘seeable” picture in light 
comparable to a brightly lighted store. 
The “post acceleration” tube is basi- 
cally a three-gun type which uses direction 
selection at the front end to cause each of 
the three beams to strike the proper array 
of phosphors. The direction selection 
mechanism consists of an array of parallel 
wires located just in back of the phosphor 
screen and forms the color selection elec- 
trode. This color selection electrode or 
grille provides “‘electron optical’’ masking 
instead of aperture masking. The grille 
transparency is greater than 90%, which 
means that more than 90% of the elec- 
trons ejected from the gun strike the 
phosphor screen and contribute to pic- 
ture brightness. This compares quite 
favorably with the aperture mask tube 
with its transparency of only 12-14%. In 
that case, more than 85% of the high- 
voltage power does nothing but heat up 
the aperture mask and does not con- 
tribute to brightness. For equal high- 
voltage power input, the “‘post accelera- 
tion” tube is theoretically more than six 
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Fig. 7. Beam movement due to adjustment of 
beam positioning magnets. 
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Fig. 8. Additional movement produced by 
horizontal blue positioning magnet. 


times as bright as the aperture mask tube. 

A sketch of the “post acceleration” 
tube is shown in Fig. 9. It can be seen 
that the three electrostatic guns lie in a 
plane instead of in a triangular array as in 
the aperture mask tube. This gun arrange- 
ment has very definite advantages which 
will be pointed out later. The grille con- 
sists of a parallel array of fine wire 

ounted within the tube envelope and in 
close proximity to the phosphor screen. 
This screen consists of vertical phosphor 
stripes deposited on the faceplate. Note 
that the bulb is rectangular in shape with 
a 22-inch diagonal measurement. 

In normal operation, the final gun elec- 
trode potential and cone potential are 
held at about 6% kv. The grille is held 
at a potential approximately 200 volts 
lower than the gun and cone potential, 
and the phosphor screen is run at approxi- 
mately 25 kv. 

The theoretical operation of the grille 
and screen area is shown in Fig. 10. It 


co 


RED BEAM 
' MOVEMENT 


should be pointed out that several 
artistic liberties were taken in preparing 
Fig. 10 to best show the important fea- 
tures of tube operation. 

Here we see electron beams entering the 
grille with a slight angular separation. 
The angle is exaggerated since in the 
actual tube it is less than 1°. As the 
electron beam enters the grille region 
two effects occur. First, the central ray of 
a particular beam no longer travels in a 
straight line but assumes a parabolic path 
exactly as occurs when one throws a ball 
which is then acted upon by the earth’s 
gravitational field. In this case, the strong 
electrostatic field between the screen and 
the grille causes the path to be parabolic 
and obviously accelerates the electrons to 
the high screen potential. 

A second and most important action 
which occurs as the beam enters the grille 
region is a focusing phenomenon. With 
properly applied potentials, each pair of 
grille wires forms an excellent electron 
optical cylindrical lens. This lens reduces 
the size of the beam in the horizontal 
dimension from its initial diameter of 


RED GREEN BLUE 
BEAM BEAM BEAM 


»— GRILLE 


KO 


PHOSPHOR oo 
STRIPES —~ JZ. GLASS 
AYA DAA AA AAA A 

Fig. 10. This illustrates the focusing action 
which occurs at the grille of the “post accelera- 
tion” tube. The angular separation is greatly 
exaggerated in this sketch since it is less than 
one degree. 


let’s say 35 mils down to only 5 mils. This 
is illustrated in Fig. 10 and immediately 
points out another decided advantage of 
the “post acceleration’ tube; namely, 
one of tolerances. Because the beam 
width is so small in comparison with the 


Fig. 9. Sketch showing location of major elements in the “post acceleration” tube. 


phosphor stripe width, a guard band is 
formed on either side of the beam landing 
area allowing the beam to move about on 
a particular stripe without striking an 
adjacent stripe and hence, affecting color 
purity. This wide guard band allows con- 
siderably larger mechanical tolerances in 
manufacture, and electrical tolerances in 
operation. | 
The electron trajectories between grille 
and screen are shown in Fig. 11. This 
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Fig. 11. This shows the effect of grille voltage 
regulation. The electron trajectories change as 
the ratio of screen voltage to grille voltage 
changes. 


points out one of the first circuit require- 
ments of this tube which is different than 
with the aperture mask tube. Not only 
high voltage is required but also a lower 
voltage must be applied to the grille. This 
voltage is not difficult to come by since 
the grille draws little current. There’ is, 
however, an important requirement asso- 
ciated with the ratio of the screen voltage 
to the grille voltage. It must be regulated. 
The electron trajectories between grille 
and screen and also the properties of the 
cylindrical lenses mentioned earlier are 
dependent on this ratio. The absolute 
magnitude of these voltages is not of con- 
sequence as long as the ratio is correct. A 
tube and a relatively simple circuit have 
been developed for this purpose. 

As pointed out earlier, a gun assembly 
which places three beams in essentially 
the same plane—in this case the hori- 
zontal plane—has decided theoretical and 
practical advantages as far as convergence 
is concerned. It is, of course, necessary to 
apply convergence dynamically at both 
the horizontal and vertical rates, but a 
complete separation of functions is pos- 
sible with the one plane construction. 

Another advantage is that the deflec- 
tion requirements are relaxed. Because 
post acceleration is fundamental to its 
operation, this tube requires deflection of 
only a 644-kv beam instead of the much 
higher voltage used in other type tubes— 
for instance 27 ky in the aperture mask 
type tube. A considerable saving in de- 
flection power results. 

To reiterate, the “‘post acceleration” 
tube will use less deflection power, simpli- 
fied convergence circuitry, and simplified 
components in the neck of the tube. It 
will require the ratio regulation men- 
tioned earlier. It is felt, however, that the 
over-all combination of these features will 
permit easier servicing plus a reduction in 
price of receivers using “post accelera- 
tion”’ picture tubes. 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


USE FOR SPRAY BOTTLES 


Most servicemen will agree, a dirty picture 
tube face can obscure the clarity of an otherwise 
electrically perfect set. So rather than bother the 
customer for rags and cleaning agents, I pack 
along a small quantity of facial tissue, and glass 
cleaner. A handy non-spill container for the 
glass cleaner is the new squeeze type bottle 
with a spray spout. The one I use once contained 
a well known brand of deoderant. Luckily most 
of these containers are reusable because the tops 
can be pryed up for refilling. 

Needless to say, your customer will appreciate 
the sparkling appearance of a freshly cleaned 
screen, and will surely brand you a thorough 
workman. 


Dan W. Damrow 
5531 W. 79th 
Oak Lawn, Ill. 


SLIPPING DIAL CORD 


Here is an idea I thought might help some 
other service man. How much time has a busy 
service man spent trying to repair a radio dial 
cord that continues to slip at certain places? 
Dial cord dressing doesn’t ordinarily cure this 
nroblem. I think I have found a simple cure that 
really works. ‘Take a small three-cornered file and 
rough up the shaft and the cord won’t slip 
any more. 

Bert Taylor, Jr. 

B&L Radio & Television Sales & Service 
840 Ferris Street, N. W. 

Grand Rapids, Michigan 
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NEW USE FOR G-E TUBE PULLER 


I would like to pass on two service hints which 
I use and find most practical. 3 

I use a G-E rubber tube puller with the large 
end slipped over the suction tube of my vacuum 
cleaner and a 4-ft. length of small rubber tubing 
inserted into the small end and held with a 
rubber band. The small tube is used for chassis 
cleaning in relatively inaccessible spots and 
does a good job. 

I have assembled a 5-ft. jumper cord with a 
male interlock plug on one end and a female 
receptacle on the other end. This is used to con- 
nect the back panel or the H.V. cage cover to 
the chassis of the set. 

This device saves the search for the wall re- 
ceptacle, the occasional need for an extension 
cord, the possibility of disconnecting a clock or 
floor lamp and of disturbing drapes, tables, etc. 

A. J. Fister 
8006 Washington St. 
St. Louis 14, Mo. | 


Editor’s Note: The jumper cord described 
above is available as Catalog Number ETR- 


1090 from General Electric Tube Distributors. 


HORIZONTAL TROUBLE 


This information refers to all RCA sets using 
the Syncroguide system in the horizontal oscil- 
lator. Many cases of intermittent loss of hori- 
zontal oscillator frequency can be caused by 
trouble in the .01 mfd. condenser across the 
wave form coil of the horizontal oscillator trans- 
former. Most of the troublesome condensers are 
those using the white casing. 

The correct fix is to replace the condenser with 
a high-grade unit of .01 mfd. capacity at 600 
volts and then adjust the wave form with an 
oscilloscope for proper wave shape as shown in 
the manufacturer’s service notes. 

Ralph Hunter 
Hunter’s Radio Center 
450 Main St. 
Caiskill, NAY. 
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White new! 


i 6BV8 
DUPLEX-DIODE TRIODE 
The 6BV8 is a miniature duplex-diode medium- 


mu triode in which separate cathode and plate 
connections are provided for each diode section. 


The tube is intended primarily for service as a~ 


combined synchronous detector and chrominance 
amplifier in color television receivers. The high 
perveance characteristic of the triode section 
adapts the tube particularly to this service. It is 
also suitable for use as a combined FM detector 
and audio-frequency voltage amplifier. 


Heater Voltage, AC or DC.......... 6.3 Volts 
Heater Gurréntf > ia Se. es thee i 0.6 Amperes 
Heater Warm-up Time............. 11 Seconds 


AVERAGE CHARACTERISTICS 
Plate Voltage.......... 75 200 Volts 


Grid Voltage.......... 0 . Volts 
Cathode-Bias Resistor... . 330 Ohms 
Amplification Factor..... a 33° 
Plate Resistance, approx-. 

WTC. 420 20a ele ea one 5960 Ohms 
Transconductance...... 5600 Micromhos 


Bidte Gurrenten: 1 hn. 14 
Grid Voltage, approximate 
lb =100 Microamperes. 


11 Milliamperes 


—11 Volts 


Average Diode Current, Each Diode 
23 Milliamperes 


With 5.0 Volts DC Applied... 


PAID 


Garden State Television Co, 
501: Chestnut Lane 
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NEW 


300 AND 450 MA 
SERIES-STRING TUBES 


Many of the latest model TV receivers 
will use series-string tubes. Some of 
these receivers will use 300-ma_ type 
tubes, some will use 450-ma type tubes 
and others will use 600-ma type tubes. 
Regardless of the current required by 
the tube heaters they will all have con- 
trolled warm-up time if used in a series- 
string circuit. 

Receivers with their heaters con- 
nected in series have been manufactured 
for quite a few years and most service 
technicians are familiar with this type 


circuit. Prior to 1954. some tubes de-— 


signed for parallel connected heaters 
were used in series-string circuits. When 
used in series-string circuits, some of 
these tubes did not perform as well as 
when used in parallel heater circuits. In 
1954 it was decided that in view of the 
trend to lower price receivers a line of 
tubes should be developed specifically 
for series-string operation. 

It was found that tubes had to be 
improved in two ways for series-string 
operation. First, the heater-cathode 
voltage rating had to be increased be- 
cause the full a-c line voltage in addition 
to any applied d-c voltage might be pres- 
ent between these two tube elements. 
Second, each tube in a series-string cir- 
cuit had to warm-up at practically the 
same time. This was necessary in order 
to prevent any high voltage surges 
across any particular tube heater. 

Both of these improvements were 
made in a line of tubes first introduced 
by General Electric and known as the 
‘600 Series” receiving tubes. The heat- 
ers used in these tubes as well as all 
General Electric picture tubes are so 


Fig. 1. 
receivers. 
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designed that all tubes warm-up within 
a certain specified time interval. High 
voltage surges across any tube heater 
are eliminated and voltage limiting de- 
vices are not required. 

The development of the 600 Series” 
receiving tube made possible lower cost 
TV receivers and initiated the “swing” 
to portable receivers by a number of TV 
manufacturers. ‘The service technician 
has benefited from this in two ways. 
First, due to lower priced receivers, more 
people have purchased a second set. 
Since two receivers require more service 
than one, more potential service busi- 
ness is now and will continue to be avail- 
able. Second, portable TV receivers can 
be brought into the service shop. This 
type of business should be encouraged 
since many more receivers can be serv- 
iced in a day if travel time can be elim- 
inated. There will also be more profit in 
this type of service because all of the 
expenses necessary for home servicing 
will be reduced. These expenses include 
gas, oil, depreciation on vehicle, msur- 
ance, repairs, etc. The service technician 
should, therefore, welcome these latest 
advances made by the tube industry. 


~The ‘600 Series” tubes have been 


used in many series-string type receivers 


with excellent results. [t has been found, 
however, that since the voltage across 
all of the tube heaters used in series- 
string receivers seldom equaled the line 
voltage, some additional component 
was required to provide proper heater 
voltages. One method was a tapped 
transformer such as used on the General 
Electric ““N” line of receivers shown in 
Fig. 1. This tap provides about 90 volts 
at 600 ma. 

Another method commonly used is a 
wire wound resistor such as used in the 


Transformer-type supply for series-heater circuit used in General Electric ‘“N““ line of 
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General.Electric ‘““M’’ chassis shown in 


Fig. 2. Notice that R-401 is a 40-watt 


Series-heater circu!t with resistor used 
in General Electric ““M” line of receivers. 


Fig. 2. 


resistor which dissipates a considerable 
amount of heat. This heat presents a 
problem to both the manufacturer and 
the purchaser. The manufacturer must 
make provision for proper ventilation 
and the purchaser must pay for the un- 
wanted heat. Since the cathode in each 
tube requires a specific amount of heat 
(supplied by the heater) for proper 
operation, the only significant heat re- 
duetion would be to either eliminate the 
voltage dropping resistor or reduce the 
current flow through this resistor. This 
is precisely what was accomplished by 
the development of the “300 Series’’ and 
450 Series” tubes with controlled 
warm-up time. 

An up-to-date list of all tubes with 


controlled warm-up time and their pro- 


totypes is shown in the chart on pages 
2 and 5. It will be noted that some types 
such as the 6AU6-A and 6CBO6A are 
listed as ‘300 Series”’ tubes. Since their 
prototypes, the 6AU6 and 6CB6, are 
also 300-ma type, the only difference 
between the “300 Series’ and their 
prototypes is in the controlled warm-up 
time characteristic of the heater. 

It will also be noticed that there are 
several versions of a single tube type 
such as the 7AU7, 9AU7 and the 12A U7, 
with the 7AU7 listed in both the “300 
Series’”’ and ‘600 Series” columns. The 
only difference between the 7AU7, 
9AU7 and the 12AU7 is the heater volt- 
age and current. Since the 7A U7 has a 
center-tapped controlled warm-up time 
heater, it can be used as either a “300 
Series’”’ or a ‘600 Series,” depending on 
the way the heater is connected. 

Since the only difference between the 
new tubes and their prototypes is in the 
heater, many of these tubes can be tested 
if the proper heater voltage tap 1s avail- 
able. All other tube tester settings for the 
prototype can then be used. 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or simiiar items, selection wil! be made by 
the editor and his decision wil! be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


COLD SOLDER JOINT 
A General Electric Model 21T048 came into 


our service department with a complaint of in- 
sufficient height. This set uses a 6BL7 as both 
vertical oscillator and output tube. Another 
serviceman had already replaced this tube. The 
customer said that the new tube helped some. 
We tried several 6BL7’s, but none improved the 
height any. We then pulled the chassis and 
checked the vertical output and blocking trans- 
formers. Both were all right. Next we checked 
the resistors, condensers and controls in the 
vertical circuit. All were within tolerance. Then 
we decided to reassemble the chassis and measure 
a few voltages. We noticed that it took an ex- 
tremely long period for the set to warm up. Upon 
checking the filament voltage we discovered we 
only had about 3.5 volts. Then upon checking 
very closely we found the filament portion of the 
power transformer was very poorly grounded. 
Resoldering the lead to ground cured the trouble. 
Shelby Draughn, Mgr. 
Draughn Radio & TV Service 
P.O. Box 104 
Garrett, Kentucky 


DEMAGNETIZER 


I have found that in working on television 
chassis many. of my tools acquire unwanted 
magnetism. A quick method for removing this 
magnetism is to insert the tool through the loop 
of a soldering gun and pull the trigger while 
slowly withdrawing the tool. 


Joseph P. Lucey 
Pod), NOe2 
Castleton-on-Hudson, N. Y. 


NEW 6-E TV SERVICE CASE 


Save trips! Save time! This new design en- 
ables you to carry the full tube complement 
and the tools you need for home-service 
calls. Holds up to 379 tubes with all type 
numbers visible, yet caddy weighs only 
twelve pounds: Used tube cartons can be 
replaced upside-down to give visual inven- 
Equipped with 


tory and stock rotation. 


tool compartment. 


Available through your 


AUTHORIZED G-E TUBE DISTRIBUTOR 


metal-backed mirror, extension 


VERTICAL TV CHASSIS 


Tubes in vertical TV sets should be tested in 
their operating position, that is, by setting the 
tube tester vertically when testing. It’s always 
a good service practice to make tests under oper- 
ating conditions and this same principle applies 
to tubes. It seems that occasionally a tube will 
have enough “sag” in the elements to cause a 
short when it is operated in a horizontal position, 
as in a vertical T'V, yet will check perfectly OK 
when the tube tester is placed in its usual hori- 
zontal position. Having experienced this myself 
and having heard of other similar cases, I find 
it good practice: ‘“‘Vertical TV, vertical tester.” 


Albert Pratt 
114 West Lake View Ave. 
Milwaukee 17, Wisconsin 


PICKUP STICKS 


, Don’t throw away those used ‘‘Popcicle” 
sticks, they can be used as probes and make 
good cement sticks. The next time a piece of 
solder or screw falls inside a chassis you’re 
working on, try a piece of scotch tape wrapped 
around one of these sticks (sticky side out) to 
retrieve these little trouble makers. 


Louis Kiefer 
8122 Terry 
Philadelphia, Pa. 


PROBE LIGHT 


A handy probe light can easily be added to a 
pencil soldering iron holder. Solder a small 
stub of No. 12 copper wire to the base contact 
of a candelabra screw base 110V bulb, screw 
this into the holder and you have a well-insulated 
handy probe light holder. 

It can also be used with neon bulbs of above 
size for RF probe. 

John P. Bolmar 
529 Raab St. 
Willow Grove 5, Pa. 
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6CE5 /6BC5 
PENTODE 


The 6CE5/6BC5 is a miniature sharp-cutoff 
pentode designed for use as a wide-band, radio- 
frequency amplifier in television receivers. Fea- 
tures of the tube include high transconductance 
and low interelectrode capacitance. The 6CE5/- 
6BC5 also exhibits a controlled heater warm-up 
characteristic which makes it especially suited for 
use in television receivers that employ series- 
connected heaters. 


Heater Voltage, AC or DC. 3.15 4.2 6.3 Volts 
Heater Current.......... 0.6 0.45 0.3 Amperes 
Heater Warm-up Time.... 11 1] 


11 Seconds 


CHARACTERISTICS 
AND TYPICAL OPERATION 


CLASS A; AMPLIFIER 


Plate Voliage. ct Ps Sekar: 125 Volts 
Screen Voliage Swit. Nop ke: ca -Ge 125 Volts 
Grid-Number 1 Supply Voltage. —1.0 Volts. 
Grid-Number 1 Resistor (bypassed) .1.0 Megohms 


Plate Resistance, approximate..... 0.3 Megohms 
Transcondutiance. ¢ 2. oe ts 7600 Micromhos 
Pidfe: Currenten ao a. . yon, St See '.11 Milliamperes 
Screen: Ctrrentoc ss. FF oe Ses 2.8 Milliamperes 


Grid-Number 1 Voltage, approximate 
iil, eee, ONES 


|, =35 Microamperes... 
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Fig. 1. This TV service work-area is designed for two technicians, each work-bench has many 
special design features. 


General Electric has prepared a set of 
drawings to help you modernize and 
plan your TV service shop. The draw- 
ings are bound into a planning booklet 
which is available now from your 
Authorized G-E Tube Distributor. The 
objective of this G-E tube program is 
to help you increase the efficiency of 
your operation to handle more business 
at a greater profit. 


PROFESSIONALLY DESIGNED 


A thorough study was made to deter- 
mine the requirements of the individual 
service technician and how his work- 
time can be made more productive. 
Also, it was decided that a service shop 
floor plan be designed for a service 
operation having two technicians. 

Giles van der Bogert, American In- 
stitute of Architects, drew on the ex- 
perience of TV service experts to achieve 
a plan having efficient work flow, full 
utilization of floor space, time-saving 
work units, and adequate test and 
storage space. The plan is completely 
flexible—it can be expanded or reduced 
to meet your individual requirements. 

You can adapt all or any part of the 
plan to your present shop, and build in 
easy stages over a period of time. The 
shop units are designed for economic 
construction using standard building 


materials available at your local build- 
ing supply house. Have the shop units 
built or do-it-yourself at low cost. 

An artist’s conception of the work- 
bench area is shown in Fig. 1. This area 
is designed to accommodate two tech- 
nicians and includes two separate work- 
bench units. However, you can build 
one unit or ten, depending on your 
requirements. A standard size mirror is 
attached to the back wall above each 
bench to save time in adjusting or re- 
pairing T'V receivers. A speaker enclo- 
sure is provided for each bench. Each 
enclosure has a built-in TV antenna 
outlet as well as speaker jacks, and a 
pegboard front which holds small tools, 
job tickets or other items. Under each 
bench is a separate tool compartment. 

The eye-level test equipment shelf is 
designed for instruments other than 
alignment equipment. Since good mono- 
chrome and color alignment equipment 
is both expensive and bulky, it is felt 
that this equipment can be used most 
effectively if placed on a roller cart. In 
this way, the complete equipment will 
be available to either technician without 
taking up valuable bench space when 
not in use. An a-c outlet strip is installed 
on the front side of the bench top and 
at the rear of the eye-level test equip- 


ment shelf. Working light for each bench 
is provided by an overhead fluorescent 
fixture for general illumination, and a 
flexible fixture to give a concentrated 
worklight. A master switch should be 
installed which will control all lights 
and equipment on each service bench. 
Fig. 2 shows a suggested floor plan 
for the arrangement of the shop units. 
As your building will probably be of a 
different size, it will be simply a matter 
of adapting the General Electric shop 
plan to your existing space. If you 
expect to build a shop in the near 
future, you can use the G-E shop plans 
as a guide and incorporate the special 
features into your own building plans. 
Your building plans should be drawn 
up locally to comply with local codes. 


DESIGN FEATURES 


Notice the many special features in 
the floor plan. Unfortunately, space 
does not permit illustrating each one. 
However, the General Electric plans 


dimension drawings 
and three-dimensional illustrations of 


the following specially designed TV 


service work units: 


(1) Counter Sales Area. You can in- 
crease profits by encouraging “over-the- 
counter’ service and sales. Sales counter 
incorporates an illuminated display port 
to merchandise the products you sell. 
The counter also has a “garage” for the 
roller cart when it is not in use. This 
roller cart is used to transport heavy 
receivers to and from a customer’s auto. 
You can offer this “sidewalk pickup and 
delivery TV service” to stimulate busi- 
ness. 


(2) Tube Inventory and Small Parts 
Cabinet. This unit is located between 
the sales counter and workbench and is 
easily accessible to both. The tube 
supply is housed in G-E See-lect-a-tube 
units which are available through your 
Authorized G-E Tube Distributor. Small 
parts are contained in a special cabinet 


below the tube supply. 


(3) Service Bench. This unit is shown 
in Fig. 1 and has been discussed pre- 
viously. 


(4) Operational-Test and Storage Unit. 
This unit is located in back of the service 
benches; it is a sturdy “ege crate” type 
rack, open on both sides. The unit is 
made up of ports which will accom- 
modate large color sets as well as the 
smallest portables. Intermittent re- 
ceivers can be operated while in a port 
and checked periodically by looking into 
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Fig. 2. The floor plan for a service shop having two technicians features full utilization of floor space, efficient work flow, time saving work units, and adequate test and storage space, 
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the service bench mirror. Repaired 
receivers should always be given a pre- 
delivery test for a few hours. This test 
and storage unit will provide adequate 
space for as many as 30 receivers with- 
out tying up bench space. 


(5) Technical Data and Records Unit. 
The area at the back of the service shop 
is reserved for various record and refer- 
ence material. There are three units 
which are used for this material as 
shown in Fig. 2. This first section is a 
TV reference shelf and parts cabinet. 
Space is provided for two rows of refer- 
ence manuals, such as Rider’s or Sam’s. 
Two lighted shelves, slanted to hold 
open manuals, are provided. The second 
section is a work desk with telephone 
where jobs can be checked both in and 
out. Phone calls regarding technical 
questions can be answered by one of the 
bench technicians. The third section in 
this unit is a group of standard file 
cabinets. These cabinets can be used 
to hold Sam’s Photofact folders or any 
other information suitable for this type 


of file. 
FLOOR PLAN FLEXIBILITY 


There are two areas in the floor plan 
which will naturally be determined by 
your store and the space available. 

The display area and the type of 
merchandise displayed will depend on 
the nature of your business. For instance, 
the dealer who is also a retail set dealer 
will decorate his window and counter 


Fig. 3. General Electric TV Service Shop Plans booklet available now through your Authorized 


with one type of sales promotion mate-_ 


rial; and the dealer who specializes in 
service only will use entirely different 
promotion material. 

The area at the lower left hand corner 
of the floor plan is allocated to a sales 
clerk. This person also answers the 
phone and schedules service calls. The 
adjacent office is for the owner or 
manager, depending on the type of 
operation. Adequate space is available 
for two desks in the office, if additional 
personnel is necessary. 

Since the space provided for the sales 
clerk is not divided by any permanent 
partition, it may be used to extend the 
display area, in which case the sales 
clerk occupies part of the office area. If 
the office space is not used as previously 
mentioned, it can be sound-proofed and 
used as a T’V, radio or hi-fi display room. 
Obviously, it can also be used to display 
any of the other products you sell. 

The storage area indicated in Fig. 2 
is adequate for this size shop. Adjustable 
shelves are recommended so that the 
space can be adapted to any storage 
requirements for masts, antennas, pic- 
ture tubes, etc. 

The General Electric Shop Plans 
booklet includes a planning page to help 
you incorporate the timesaving ideas 


_ and special features of the shop plans 


into your own personal “blueprint” to 
handle more service business at a greater 
profit. Ask your G-E Tube Distributor 
for your copy of General Electric’s “TV 
Service Shop Plans” today. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection wil! be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send conitribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


IDENTIFYING CRT SHORTS 
Here is some information that may prove 
valuable for those servicemen who own a Heath- 
Kit CRT Checker, Model No. CC-1. 
When checking for shorted elements in a 


CRT, should the tube be shorted, the NE-51 


PAPER STETHOSCOPE 


A piece of paper rolled up in a cone-shape form [ 
which acted as a stethoscope directed me to an } 


arcing resistor. 

After the TV set was turned on, the _bright- 
ness was turned up to maximum brilliance. Arc- 
ing could be heard (at maximum brilliance only) 
from the speaker as well as seen in the picture. 
All the tubes and the yoke were replaced. The 
arcing continued and the oscilloscope could de- 
tect a spike (arc) on most any point in the HV 
circuit with approximately the same amplitude. 


By rolling a sheet of paper and placing one end — 


to my ear and the other end to the components, 
one by one, I found a resistor that was arcing in- 
ternally. The sound (arc) from this resistor was 
more noticeable than any other component and, 
therefore, it was changed. No more arcing was 


Whats tu 


DISSIMILAR DOUBLE TRIODE 


The 6CM7 is a miniature tube. which contains 
two dissimilar medium-mu triodés in one en- 
velope. It is intended for use as a combined 
vertical-deflection oscillator and amplifier in 
television receivers. In this application, section 
one may be used as a conventional blocking 
oscillator, while section two is particularly 
adapted for vertical amplifier service as a result 
of its high-perveance characteristics and its 5- 
watt plate dissipation ratings. 

In addition the 6CM7 features a controlled 
heater warm-up characteristic which makes it 
especially suited for use in television receivers 
which employ 600-milliampere series-connected 
heaters. 
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COLOR ALIGNMENT GENERATOR 


and then compare them to the procedures 
which must be followed on a color set, 
as shown in Fig. 3. 

You will immediately notice the similar- 
ity of the color set to the black and white 


set. The only differen he tw 

slows on both poles on various numbers and present. Heater Voltage, AC or DC............. 6.3 Volts = f 1; ve € * o¢ peti the two 
combinations l, 2, 3, and 4, but the operating This paper cone was very valuable in saving Heater .Current:>.: 22as te shee 0.6 Amperes . 1S ound in those ocks which are en- 
chart does not specify what elements are shorted. time for this set and also one other since. Heater Warm-up Time.............. 11 Seconds closed in the dotted lines. Basically, the 


The serviceman, therefore, only knows that the 
tube is no good, but does not know exactly 
where the short is. 

I have gone through extensive experimenta- 
tion and have found and guarantee the list below 
to be accurate showing a 10-meg short or better 
between the following elements. Owners may 
want to make a copy and keep it with the instru- 
ment. 

Both poles on the NE-51 must glow for the 
following checks on the short switch 1, 2, 3, 
and 4. 

Heater to cathode short—only on No. 4 

Heater to grid No. 1 short—only on No. 3 
Heater to grid No. 3 short—only on No. 2 

Grid No. 1 to cathode short—must show on 

No. 3 and No. 4 
Grid No. 3 to cathode short—must show on 


Brooklyn 26, N. Y. 


Mr. EF. Northrop 

Northrop Radio-TV Service 
1728 Linden Ave. 

-N. Tonawanda, N. Y. 


HV INSULATOR 


In several models of Packard-Bell Television, 
there is trouble with the Hi-Voltage jumping 
over to the cage and ground, resulting in shorting 
out of the Hi-Voltage transformer. 

This can be overcome by simply inserting a 
piece of window glass between the cage and the 
Hi-Voltage transformer at the point where the 
short would otherwise occur. 

Louis L. Grisham 
Grisham Radio Service 
1412 Selby Ave. 

Los Angeles 24, Calif. 
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other than connection to the AC line. 


ate a monochrome picture that is lacking 


rest of the color set is the same as the 
monochrome set. 

The alignment procedures followed on 
present monochrome sets are: : 


1. Alignment of head end for proper 


frequency and band pass (R.F. con- 
verter and oscillator block). 


2. Alignment for proper frequency and | 


band pass of the [.F. 


3. Alignment of the Sound I.F. and dis- 
criminator frequency (4.5 MC). 


4. Checking of sound traps in video 
amplifier and checking of band pass 


This sort of alignment would not do in 


on AM, EM. TV Servicing 


Mero acd Nol A REMOVAL OF CRT BASE CLASS A, AMPLIFIER (Oscil-__ (Ampli- of video amplifier for proper response. 
Grid No. 1 eh grid No. 2. short——must show on a ee coy Shree solid pa serio ee Nt | ts so © i The General Electric Color Alignment  ceivers, the service dealer’s need for de- ee niscedaneons wave forms 
aly 3 Z co er Wire Inne and make one turn aroun QTC V OM AGC. 6 Sits. st a 2. yolis his - : 5 
2 a peehene sored No. 2—must show on sich of or sine used. Heat each pin with a 9} Grid Voltage ee ee —7 —8 Volts : Generator, Type ST-16A, shown in Fig. 1 pendable, accurate, easy-to-use sweep The Pepe Wand 
No. 1 and No. 2 soldering iron or gun, then hold the iron on the |} Amplification Factor... . 21 18 is a precision-type instrument designed alignment equipment is greatly increased. a P b ah 4a ftaiiod | 
Focusing grid to grid No. 1—must show on copper wire—the base is then easily taken off. Plate Res., approx... 10500 4100 Ohms | for use in the service shop as well as the Because of the very critical I.F. adjust- on color sets uA they must e fo owe 
No. 1 and No. 3 This is a very simple job and may save the cus- | Transconductance. ... . So) See ees development laboratory or TV station. ments involved, it is estimated that a far much more accurately. . | 
See Leen mast show on eT Se oie ae pa heed apprexe os ee } This instrument is entirely self-contained greater number of color receivers will For instance, in a black and white set | 
; Miguel Koty Glendale T. V. & Radio Service E.=—10 Volts..... 1 ee : and does not require external synchroniz- have to be realigned after service repairs the head-end alignment might look some- | 
440 East 22nd St., Apt. 4-B Lot No. 17, Glendale Grid Voltage, Approx. ing sources or additional power supplies, than monochrome. Customers may toler- thing like Fig. 4. | 
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Since it develops a standard NTSC color 
signal, the ST-16A may be used to align 
the sweep, color and convergence circuits 
in color TV receivers or monitors as well 
as many other developmental, servicing 
or manufacturing applications. 

This unit is actually two instruments 
in one, since it produces a dot or cross- 
hatch signal as well as color bar presenta- 
tions. Both | and Q as well as R-Y and 
B-Y, plus any combination of these or 
several other color signals may be selected. 

The features, electrical specifications, 
and mechanical specifications of the ST- 
160A are listed on page 2. 


in detail, but they will be extremely 
critical of poor color pictures. 

Therefore, as you can see, the desira- 
bility of having the best available align- 
ment equipment such as the General Elec- 
tric ST-2A Oscilloscope, ST-4A Sweep 
Generator, ST-5A Marker Generator, and 
ST-16A Color Alignment Generator, for 
service work becomes self-evident. The 
extreme accuracy of the General Electric 
ST-5A Marker Generator makes it especi- 
ally adaptable to color servicing. 

Let us first examine the procedures you 
now follow with your test equipment on 
a monochrome set, as illustrated in Fig. 2, 


a color set. If this response were to be 
used in a color set, the color sub-carrier 
would lie in the saddle on a sloping por- 
tion of the response. The result would be 
that the color information would be down 
compared to the picture and sound. 

Also, because of the slope, the color 
information would be distorted. The ideal 
color response for the head end would 
have a flat top. But since this response 
would have sharp corners, and therefore 
ringing, the proper response is slightly 
rounded, as shown in Fig. 5. 


This “‘rounding”’ has the added desira- 


ble effects of increasing color gain over 


justs quickly to the desired 
height. You save valuable 
time on bench work. Re- E 
placement mirrors are avail- 
able in case of breakage. 


Before describing the operation of the 
ST-16A, it might be advisable to briefly 
discuss those circuits which must be prop- 
erly aligned so that the color signal is 
available at the chroma section of the 
receiver. Obviously, if due to alignment 
the color signal is lost or sufficiently re- 
duced in amplitude to properly actuate 
the color circuits, the finest color align- 
ment generator will have little value. 


COLOR TV ALIGNMENT 
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Block diagram of color receiver, 


Since color television receivers require 
much more accurate sweep alignment 
than monochrome (black and white) re- 
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Fig. 2. 


Block diagram of monochrome receiver. 


Fig. 3. 


FEATURES | . 


e Develops NTSC composite color signal. 


Crystal-controlled picture and sound carriers (any one channel 2 to 5). 


e Crystal-controlled horizontal and vertical sync (fully interlaced with vertical 
blanking). | 

e Only three bars, plus black level, presented at one time. | | 

e 75 different color bar patterns available (each bar individually controlla- 
ble). Generates dot and cross-hatch signals both at RF and video. 

e 3.58 MC color subcarrier available at front panel (adjustable level), can 
be used as a marker in conjunction with sweep and marker generators. 

e Adjustable burst level. 


Plus or minus video output. 


e Presents the following signals: 


a: 
b. 
Ci 


d. 


e. 


Picture carrier with composite colors. 

Picture and sound carriers with composite colors 
Picture carrier with chroma only (adjustable burst) 
Picture carrier with ‘‘Y”’ signals only 

Picture carrier with dot or cross-hatch 


e High output. 
e Easy to operate and maintain. e Accurate color phases. 
e Extreme mechanical stability. e Portable—provisions for rack mounting. 


INPUT: 


ELECTRICAL SPECIFICATIONS 
117/234 volts, 50/60 cps, 250 watts. 


SIGNALS: A. Cross-Hatch (White) 


ie 


Eight vertical stripes and six horizontal stripes are presented, as a 
composite signal. The vertical and horizontal stripes are of equal 
width, being 3 to 4 lines wide. 


2. Application of the cross-hatch signal is as follows: 
a. Linearity—greatly aids in establishing vertical and horizontal lin- 
earity over the face of the tube. 
b. Convergence—after initial triad setup is accomplished with the dot 
pattern, convergence is then adjusted over the entire face of the 
tube with cross-hatch pattern. This function applies to electrostatic or 
magnetic convergence-type picture tubes. 
B. Dot (White) 
1. 48 dots—8 horizontally, 6 vertically. © 
2. Dots are small, yet large enough for easy convergence, being the 
intersection of the above mentioned cross-hatch. 
- C. Composite Color | : 
1. A composite color signal including burst, sync, and proper chroma 
to pedestal amplitude relationship (certified saturated colors). 
2. Combination of any three color bars and black reference are pre- 
sented simultaneously. 
3. Black reference signal is wide enough to act as a good reference when 
using an oscilloscope for studying detector outputs or for matrixing. 
4. The bars may be chosen by means of three switches, as follows: 
FIRST BAR SECOND BAR THIRD BAR 
R-Y Blue B-Y Red Green/G-Y 
| Magenta Q Yellow Cyan 
White White White 
NOTE: A wide combination of simultaneous presentations are available 


without confusion to the operator since switch positions are marked with the 
presentation being used. | 3 | 
5. Color bar signals are presented as a composite signal or as pedestals 


only for gray scale adjustment or as chroma only for checking chroma 
circuits. 

a. During “chroma only” presentation, the burst amplitude is adjustable 
from front panel to determine the “lock-in” stability or sensitivity 
of the sub-carrier generator and operation of color killer circuits. 


OUTPUTS: Video: Positive or negative polarity. Adjustable from 0 to 


MECHANICAL Height: 9”, Depth: 13”, Width: 1914”, Weight: 40 Ibs. 


approximately 1.5 V.P. to P. into 95 ohms. The attenuator is in the 
load of the supplied output cable. 

Chroma signal (3.58 MC cw signal) 2 volt P. to P. variable to zero 
for markers or checking chroma circuits. 

RF: Crystal-controlled single channel (2 to 5), any one channel. 
(When ordering, specify channel desired—an unused channel in 
your reception area is best.) 

Attenuator control (50 to 1 attenuation). 

Output Z equals 300 ohms. Crystal-controlled sound channel with 
on-off switch for receiver fine tuning reference. 


picture gain and therefore giving the 
customer added “Chroma” control. In 
obtaining this response, the sides are con. 
siderably steeper, thus placing the adja- 


cent channel sound much farther down. 


The [.F. Amplifier in a color set must 
be aligned much more accurately than in 
a monochrome set. The normal [.F. 
response curve for a black and white set ig 
shown in Fig. 6. | 

The ideal spacing between points A and 
B is 4 MC, but in many cases in mono- 
chrome sets this spacing was found to he 
2 MC as-shown in Fig. 7, | 

The latter case would still produce a 
fair monochrome picture somewhat lack- 
ing in detail. However, if a color set were 
misaligned in this fashion, it too would 
lack detail, but more important, it would 
have very little, if any, color. 

The color [.F. Amplifier must be aligned 
to have the proper color and_ picture 
response and the proper relationship be- 
tween them, as illustrated in Fig. 8. 

Aside from maintaining the proper re- 
lationship between the picture carrier 
and color sub-carrier the sound traps must 
be adjusted accurately. If they are not, 
a nominal 920KC beat note between the 
4.5 MC and 3.58 MC carriers will be 
visible on the picture. 

It is also important that the Chroma 
Amplifier in a color set be accurately 
aligned for proper color display. This 
amplifier presents a problem which is 
technically very similar to that of the 
sound I.F’. amplifier, but it requires mark- 
ers of different frequencies. In general, 
the Chroma Amplifier in either the R-Y, 
B-Y receiver or the I and Q receiver deals 
with frequencies in the range of 100 KC 
to 4.5 MC. Your sweep generator must be 
able to cover these frequencies with 
negligible distortion. 

Many sweep generators now in use are 
not capable of working down to these 


frequencies and in these cases the dealer 


must purchase a video sweep generator. 
The General Electric ST-5A Sweep Gen- 
erator covers the required range of fre- 
quencies and is an excellent video sweep 
generator for this purpose. In aligning the 
Chroma Amplifier of a color TV receiver 
you will find it necessary to use a crystal 
probe to detect the information which is 
passed by the amplifier. This is because 
there is no detecting circuit following the 
Chroma Amplifier. 

The General Electric ST-18A Chroma 
Probe is designed specifically for this 
application. It is a special type of crystal 
probe which is designed to be flat over 
the range of frequencies passed by the 
Chroma Amplifiers, 5|0KC-5MC. 

The frequencies used as a guide for 
adjusting Chroma Amplifiers in different 
makes of television sets will vary. For 
this reason, special marker crystals are 
not included in the General Electric 
ST-5A Marker Generator. A much better 
approach is for the service dealer to use 
a conventional RF Signal Generator. 
(Because almost every service dealer 
possesses such a generator, we felt it un- 

(Continued on page 3) 
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Fig. 4. 


Typical head-end alignment curve for monochrome receiver. 


Fig. 5. Ideal head-end alignment curve for color receiver. 


Fig. 6. Ideal I.F. alignment curve for monochrome receiver. 


Fig. 7. 


1.F. alignment curve used in some monochrome receivers. 


necessary to duplicate the features in the 
ST-5A Marker Generator.) The RF Signal 
Generator is connected by means of a 
“T”’ connector to the “sweep input” jack 
of the ST-5A Marker Generator. A marker 
can then be obtained over the entire 
range of the RE Signal Generator. In 
addition, the accuracy of the RF Signal 
Generator can be checked by beating its 
output against the 1.5 and 4.5MC crystal 
output of the ST-SA Marker Generator. 

You are constantly hearing that an 
oscilloscope must be absolutely flat in 
frequency response up to 3.58MC in 
order to be usable for color TV align- 
ment. This is not the case. In servicing 
color sets, as in monochrome sets, all 
the technician really needs to know is 
whether or not the high frequency in- 
formation is present at the proper points. 
He is no more concerned with the minute 
detail of the wave form in color sets than 
he is in black and white sets, with the 
exception of the phasing and color adder 
circuits (matrixing circuits). And in this 
case the ST-2A suffices nicely. In fact, it 
is the oscilloscope recommended by the 
General Electric Television Receiver De- 
partment for matrixing adjustments. 

The only operation that requires view- 
ing a high-frequency wave form in the 
presence of a low-frequency wave form 
is setting the burst gate. When trouble- 
shooting a color set it is necessary to 
view the relative position of the burst with 
respect to the gate pulse. 

Because the gain of a 500KC scope is 
not the same at 15KC as it is at 3.58MC, 
you may have difficulty in positioning the 
presentation so that the burst is visible. 
This is not a serious problem, however, 
and is easily overcome by preceding the 


ST-2A Oscilloscope with the ST-17A 
Color Compensator. The ST-17A Color 
Compensator attentuates the low-fre- 
quency signals (15KC) and allows high- 
frequency signals to pass easily (3.58MC). 
This technique can be used with the 
ST-2A Oscilloscope because, unlike some 
SO0OKC scopes, it does not become par- 
alyzed in the presence of high frequencies. 
You can readily see that for color TV 
servicing the ST-2A is the outstanding 
value available to the servicing industry. 

In addition to the present General 
Electric TV Service Package, a dealer 
must have-a color bar generator for phas- 
ing and matrixing adjustments. He will 
also need a dot or cross-hatch generator 
to adjust the convergence of the tri-gun 
picture tube. 

The General Electric Company has 
recently announced the ST-16A Color 
Alignment Generator. This instrument is 
designed and manufactured to the same 
high quality standards as the ST-2A, 
ST-4A and ST-5A. It has the same funda- 
mental purpose of providing an accurate, 
stable, dependable instrument with maxi- 
mum protection from obsolescence. The 
ST-16A Color Alignment Generator is, in 
fact, a small compact instrument which 
generates an almost exact replica of a 


standard NTSC Color Television Signal. 


Fig. 8. Typical I.F. response curves as observed on General Electric ST-2A oscilloscope. 


As long as the present F.C.C. approved 
NTSC standards are used there can be no 
obsolescence of the ST-16A. 

The ST-16A is designated as a ‘Color 
Alignment Generator” rather than a 
“Color Bar Generator” because it not 
only produces color bar information but 
cross-hatch and dot information as well. 
You should be sure when you compare the 
ST-16A against other: instruments that 
you do not overlook this fact. 

The cross-hatch signal consists of eight 
vertical stripes and six horizontal stripes 
as a composite signal. ‘The vertical stripes 
and the horizontal stripes are of an equal 
width, the horizontal stripes being three 
to four lines wide. This type pattern is 
shown in Fig. 9. The cross-hatch signal 
is used to establish horizontal and vertical 
linearity over the face of the tube. The 
cross-hatch is also used to adjust con- 
vergence of the color tube after the initial 
triad setup is accomplished with the dot 
pattern. Convergence is then adjusted 
over the entire face of the tube with the 
cross-hatch pattern. This applies to either 
electrostatic or magnetic-convergence type 
picture tubes. | 

The dot signal consists of 48 dots, 8 
horizontal and 6 vertical. The dots are 
small, yet large enough for easy con- 
vergence, being the intersection of the 
above mentioned cross-hatch signal, as 
illustrated in Fig. 10. It is interesting to 
note that the dots produced by some 
dot generators are too small to be seen in 
a mirror when adjusting convergence con- 
trols at the back of a color receiver. Both 
the cross-hatch and the dots may be used 
as video information or as modulation 
of the R.F. carrier. 

A composite color signal is generated 
which includes crystal-controlled horizon- 
tal and vertical interlaced sync, thus in- 
suring a completely stable presentation 
with complete video blanking during the 
vertical retrace interval. The 3.58MC 
burst signal plus the chroma signal with 
proper chroma-to-pedestal amplitude re- 
lationship (certified saturated colors) are 
also included. 

A combination of three selected bars 
and a black reference bar are presented 
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Fig. 10. Dot pattern. 


Fig. 11. Location and size of color bars and 
black reference bar as produced by ST-16A. 


simultaneously, as shown in Fig. 11. It 
is felt that less than three color bars is 
insufficient and more than three leads 
to difficulty in identification of the various 
bars when observing the information on 
an oscilloscope. , 
Some color bar generators present as 
many as seven bars plus sync and burst. 


The pattern observed on an oscilloscope 


looks something like Fig. 12 when ob- 


serving the wave form at a matrix point. 


This amount of information is difficult 
to work with because of the “‘picket 
fence’’ effect. 

The ST-16A presents the kind of pat- 
tern shown in Fig. 13 on an oscilloscope. 

This is a very simple presentation and 
completely eliminates the possibility of 
error. ’he black signal is wide enough 
to serve as a good reference when using 
an oscilloscope to observe detector out- 
puts, or for matrixing. 

The first, second and third bars may 
be changed individually, without affect- 
ing the remaining two bars, by means of 
three switches on the front panel. The 
switches are marked as follows: 


First Bar Second Bar Third Bar 
R-Y B-Y Green/G-Y 
i Q Cyan 

Blue Red 

Magenta Yellow White 
White White 


The fourth bar is always the black 
reference signal. 

Seventy-five different combinations of 
simultaneous presentations are available 
without confusion to the operator, since 
switch positions are marked with the 
presentations being used. 

As an example, suppose a dealer is 
adjusting the I detector of an I&Q 
type color receiver. He will select I for 
the first bar, Q for the second, and white 
(to eliminate confusion) for the third. 
He will then adjust the I detector for zero 
Q output. Similarly, observing the output 
of the Q detector, he will adjust it for 
zero | output. On an R-Y, B-Y type re- 
ceiver he should select R-Y on the first 
bar, B-Y on the second, and white on the 
third, proceeding in the same fashion. 

A new approach in receiver design uses 
Q and R-Y. These sets can be serviced in 
exactly the same way with the ST-16A. 
There are few color alignment generators 
on the market capable of doing this. 

Another receiver design, which can 
also be serviced by the ST-16A, utilizes 
R-Y and G-Y. The third knob allows 
G/G-Y to be selected. Since there is a 
phase difference of only approximately 
4° between Green and G-Y, we have set 
the color phase’ of the G/G-Y output 
half way between Green and G-Y. Al- 
though on either Green or G-Y the output 
will be approximately 2° in error, this is 
well within the specification tolerances 
of the NTSC system. 

When matrixing the set the service 
technician proceeds as follows: He ob- 
serves the signal at the grid of the red 
gun with an oscilloscope, sets the first 
bar on white, the second on red and the 
third on white. He then adjusts the red 
level to be equal to the white level and 
the adjustment for red is matrixed. 
Similarly, for the blue gun he will set 
the first bar on blue and the second and 
third bars on white. For the green gun he 
will use the first and second bar on white 

(Continued on page 5) 


and the third on green. With this type of 
presentation the only change in the os- 
cilloscope presentation during matrixing 
is the level of the color being matrixed, 
the white and black levels remain fixed. 
All possibility of confusion is eliminated. 

Some newer receivers actually matrix 
in the television picture tube itself, and 
as a result there is no point where 
matrixing may be observed with an 
oscilloscope. The technique employed to 
matrix this type of receiver is quite 
different from that used to matrix stand- 
ard receivers. A special device, consisting 
of three suitable filters (red, green 
and blue), is used to observe the color 
bars. Blue, magenta and white bars are 
selected and matrixing controls are ad- 
justed so all three of these colors have 
the same degree of brilliance when viewed 
through the blue filter. Similarly, red, 

ellow, and white bars are matrixed, using 
the red filter; and green, cyan and white 
are matrixed, using the green filter. This 
device has been designated by General 
Electric as the ST-19A Matrix Filter and 
it is available as a part of the complete 
G-E service package. 

The color bar signals may be presented 
as composite signal, or as pedestals only 
for gray scale adjustment, or as chroma 
only for checking chroma circuits. 

In the “chroma only” function the 
burst amplitude is adjustable from the 
front panel to determine the “‘lock in” 
stability or sensitivity of the sub-carrier 
generator and operation of the color 
killer circuit. To the best of our knowl- 
edge, the ST-16A is the only instrument 
incorporating this feature. 

The video output may be of either 
polarity, and is adjustable from 0 to 1.5 
volts peak-to-peak at a nominal impedance 
of 95 ohms. The output cable is RG/62U, 
properly terminated in an attenuator to 
prevent standing waves on the cable. 

The sub-carrier signal (3.58MC cw 
signal) at approximately 0.5 volt peak- 
to-peak is also adjustable from zero. It is 
used as a 3.58MC marker in conjunction 
with the ST-4A Sweep Generator and the 
ST-5A Marker Generator, or as a signal 
for signal-tracing of chroma circuits. 

The R.F. output is crystal-controlled 
ona single channel (2, 3, 4 or 5 optional). 
It is very important that the R.F. signal 
be crystal-controlled at the picture fre- 
quency in order to prevent staggering 
between the tuner and the [.F. strip. 
Some color bar generators have tunable 
oscillators which control the R.F. output 
frequency. Such oscillators create the 
possibility of adjusting the head end at 
the wrong frequency. As you know, the 
the fine tuning of a color receiver must 
be tuned very accurately to insure re- 
ception of color. 


Fig. 14 shows the correct alignment of | 


the head end and the correct alignment of 
the I.F. strip as related to the head end. 
Now, suppose that a color bar genera- 
tor is tunable, there would be a strong 
possibility that the wrong picture fre- 
quency could be selected. In this case 


Fig. 12. Oscilloscope pattern produced by some color bar generators. 


(This is an unretouched photograph.) 


Fig. 13. 
(This is an unretouched photograph.) 


Oscilloscope pattern produced by the ST-16A color alignment generator. 


Fig. 14. 


the local oscillator would have to be 
tuned incorrectly to obtain apparently 
correct color bars. If the set was used to 
observe a transmitted picture, however, 
it would not function properly (due to 
REF-IF staggering) and realignment on the 
correct frequency would be necessary. 
Associated with the crystal-controlled 
picture carrier is a crystal-controlled 
sound signal removed 4.5MC from the 
picture carrier. The sound, which can be 
switched on or off at will, is used as a 
head-end oscillator tuning reference since 


Correct head-end and relative I.F. alignment curves. 


itis essential that the various signal carriers 
be properly located on the I-F response 
curve before any color circuits are aligned. 

It can be seen from the foregoing 
description that the ST-16A is a versatile 
as well as a precision instrument. Since 
it generates an NTSC signal with a com- 
plete selection of the various color signals 
which may be used in color receivers, 
the ST-16A like the other General Elec- 
tric alignment equipment should serve you 
accurately and dependably for many years 
to come. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


PIX TUBE DUST SEAL 


There are many thousands of the old 16-in. 
round metal picture tube RCA sets still to be 
serviced and every serviceman knows that it’s a 
major project to clean the glass and picture 
tube. Everything has to be removed from the 
cabinet to accomplish this cleaning job, and to 
be thorough, it is sometimes necessary to also 
remove the mask frame. 

Now here is my suggestion: After cleaning 
and before putting the picture tube back, remove 
all the old rubber dust seal which is stuck on 
the mask under the holder clips. Then replace 
the picture tube and fill in the space around 
the rim of the picture tube with caulking cotton, 
which is used for filling cracks around window 
or door frames and also for boat caulking. This 
cotton comes in bundles, very inexpensive, and 
and can be obtained in most large hardware 
stores or boat dealers’. 

Once this is done, the serviceman does not 
have to groan when he gets a call back six 
months or so later, because that glass and pic- 
ture tube will still be clean when he gets there 
and will stay clean even after a year. 

Joseph T. Koval 
225 N. Patterson Pk. Ave. 
Baltimore 31, Maryland 


HORIZONTAL FOLDOVEK 
Motorola 12VKII-TS 23A 


This concerns foldover in center of a picture 
with short width. Check screen resistor of 6BQ6- 
GT and you will usually find that the 6800-ohm 
resistor has increased to a very large value. 

| Sal Polichetti 
Air-Wave Service 
2268 Bath Ave. 
Brooklyn, N. Y. 


Completely Revised! 


NEW 
1957 


edition 


Often in servicing a TV receiver the ion-trap 
position for optimum brightness and focus might 
be questionable, and the ion trap itself difficult 
to position due to a tight spring or other obvious 
reasons. 

To save time and minimize frustrations in 
positioning the ion trap correctly, I use an alnico 
magnet from a discarded speaker. By rotating 
the magnet near the ion trap, I can tell whether 
the ion trap needs adjustment and can position 
it correctly for optimum brightness on the pic- 
ture tube in a matter of seconds. 

Jerome Sit | 
Electronic Radio & TV Workshop 
103 Highway No. 1, South 
Greenville, Mississippi 


MINIATURE NEEDLE-NOSE PLIERS 


I would like to pass on a handy bit of informa- 
tion in the form of a tool which has been of great 
service to me. It is an instrument used by every 
surgeon in every hospital in the country. It is 
called a mosquito hemostat. It is smaller than 
the smallest needle-nose pliers and has the added 
advantage of being able to be locked closed. Any 
serviceman that has had to handle a very small 


-wire deep in a wire-tangled chassis can see the 


distinct advantage of this instrument. A varied 
assortment of sizes are available for use in almost 
every situation. | recommend a set of one Mos- 
quito, one straight 6-in. Kelly hemostat and a 
curved Kelly hemostat. Instruments are available 
at any medical supply house or in a used condi- 
tion at almost any hospital or doctor’s office. 
James E. Fabris 
2724 N. Butrick St. 
Waukegan, Illinois 


BORROWED HV 


When there is no raster present on the set 
under repair, e.g., there is no H.V. available, I 
usually “borrow” the H.V. from another set. 
I connect both chassis (on transformerless sets 
observe polarity) and the anode cap to the CRT 
under test. With a raster on the screen I can 
tell by the width if the oscillator or damper 
circuit is defective. This shortcut has helped me 
many a time. 

Hugo Goldberger 
3839 Boarman Ave. 
Baltimore 15, Md. 


Schenectady 5, N. Y. 


Garden State Television Co. 
501 Chestnut Lane 
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25EC6 


BEAM PENTODE 
The 25EC6 is a beam-power pentode designed 


for use as the horizontal-deflection amplifier in 
television receivers that employ 110-degree- 
deflection picture tubes. Designed especially for 
use In receivers that operate from off-the-line 
rectifiers, the tube features high performance 
capabilities at relatively low supply voltages. In 
addition, the 25EC6 features a controlled heater 
warm-up characteristic to make it especially suited 
for use in television receivers that employ 600- 
milliampere series-connected heaters. 


Heater Voltage, AC or DC......... 25 Volts 
Heater: Current v.44 4 ora 0.6 +6% Amperes 
Heater Warm-up Time. ..........02. 1] Seconds 


CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


Plate Voltage..... eae: sins 4 cokebarabe sae 135 Volts 

SEC ODM AUG O-<scutismcnsdunretsinamehonedtand 135 Volts 
Grid-Number 1 Voltage........ — 22.5 Volts 

Plate Resistance, approx......... 4700 Ohms 
Transconductances. 5 eras cas oes 7500 Micromhos 
Plate -Current.<.« t-s.<ce a ee 70 Milliamperes 
Screen- Current =. sv nw cca ee € 5 wre eee 4.5 Milliamperes 


Grid-Number I Voltage, approx. 
1, =1.0 Milliampere.........+. —A42 Volts 
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Contains data on every tube apt to be found in 
any home receiver (TV Picture Tubes, Receiving 


Tubes and Special Purposes Tubes). 
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NEW GENERAL ELECTRIC GERMANIUM TV RECTIFIERS. 


TUBES 


Fig. 1. 


A new line of germanium rectifiers 
specifically designed for use in new model 
TV sets as well as for replacement of 
selenium rectifiers in older model re- 
ceivers has been developed by the General 
Electric Company. These new rectifiers 
are compact, have an extremely long life, 
and are generally lower in cost than the 
selenium rectifier which they replace. In 
addition, they will mount in the same hole 
used for selenium rectifiers and without 
the use of a nut, lockwasher, or any other 
mounting hardware. Probably the most 
important advantage to the service tech- 
nician is the significant increase in output 
voltage. At present there are the three 
replacement types shown in Fig. 1. 


SMALL SIZE 


The size of the General Electric ger- 
manium rectifier is considerably smaller 
than the selenium rectifier which it will 
replace. Fig. 2 shows a comparison in the 
size of a 400 ma selenium and a Type 
IN1007 350 ma germanium rectifier. Fig. 
3 shows two 300 ma selenium rectifiers 
and a 250 ma germanium doubler rectifier 
which could be used to replace both 
selenium rectifiers. 


INCREASED OUTPUT VOLTAGE 


The voltage regulation curves shown 
on page 95 indicate that a higher d-c output 
voltage is obtained from the germanium 
rectifier than from any other type of 
rectifier. This is due to the extremely low 
forward voltage drop (less than one-half 
volt) as shown in the rectifier ratings. The 
increase in output voltage is approxi- 


The three General Electric germanium rectifiers now available for replacement purposes. 


mately fifteen volts for a single rectifier 
and as high as thirty or forty volts, de- 
pending on the load and capacitance for 
a voltage doubler. Comparable output 
voltages for various current loads with 
different load capacitors are shown in the 
voltage regulation curves. The increase in 
B+ voltage should improve any width or 
height problems which are either inherent 
in particular models or have developed 
due to aging of components or tubes. 


LONG LIFE 


The life of this new type rectifier is so 
long that it can be expected to outlast the 
life of the set. Unlike materials used in 
other rectifiers, germanium does not 
“age,” wear out or burn out. Thus, the 
life expectancy of a rectifier made with 
sermanium is characterized by General 


POSITIONING TAB 


Fig. 2. 
rectifier. 


Compariso 


@ Techni-talk 


on AM, FM, TV Servicing 


Electric engineers as “‘unlimited”’ when the 
rectifier is properly designed and built. 


LOW COST 

The complete absence of aging effects in 
the germanium rectifier allows full rated 
performance over the entire rectifier life. 
Thus, if the receiver circuits require up to 
250 ma, it is not necessary to use a higher 
rated rectifier in order to get longer life. 
It has been common practice, even by 
manufacturers, to use 350 or 400 ma 
selenium rectifiers in receivers which 
have a current drain of only 200 ma. Since 
the full rating of germanium rectifiers may 
be utilized, the cost of substituting these 
new type rectifiers is generally lower than 
replacement with higher rated seleniums. 

Fig. 4 shows a General Electric chassis 
with the original selenium rectifiers in 
place. These two selenium rectifiers are 
listed in the service notes as a 350 ma 
type although the current drain when 
measured at 1i7 v line was only 200 ma. 
One Type IN1013 germanium rectifier 
can therefore be used to replace both 
seleniums as shown in Fig. 5. 

If a germanium rectifier is used as a 
replacement, the 250 ma Type IN1005 
(single) or IN1013 (doubler) can be used 
in most TV receivers. If there is any 
doubt that the current drain is over 250 
ma, it should be checked with a milli- 
ammeter. The suggested list price for the 
250 ma Type 1N1005 is less than $2.30 
and for the 350 ma Type 1N1007 less 
than $2.90. The 250 ma Type 1N1013 
(doubler) is twice the price of the 1N1005. 


EASY INSTALLATION 
The new germanium rectifier can be 
mounted in the same hole as a selenium 


n in size of a 400 ma selenium rectifier with a Type IN1007 350 ma germanium 


Fig. 3. Comparison in size of two selenium rectifiers with a voltage doubler 


Type 1N1013 germanium rectifier. 


and in less time due to its mechanical 
‘“snap-in’’ design. This type of mounting 
will be recognized as similar to that used 
in mounting various TV coils such as the 
horizontal oscillator, width, linearity, ete. 
The appearance of a germanium rectifier 
mounted in the same hole used for one of 
the original selenium rectifiers can be 
seen. in Fig. 5. 3 


Fig. 4. A General Electric receiver with the original selenium rectifiers. 


2 
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Since the original selenium rectifiers 
did not have the positioning tab shown in 
Fig. 2, it was only necessary to bend the 
tab so that it would be flat against the 
chassis. In most cases, the tab will break 
off as soon as it is bent and, therefore, will 
not present any mounting problem. Later 
model receivers usually have an addi- 
tional hole for the positioning tab and this 


will fit the tab on either the selenium or 
germanium rectifier. 

Since either of the selenium mountine 
holes may be used, it should not he 


necessary to extend the original wires, Tt 


should also be noted that the wiring 
terminals are easily accessible, whereas 
selenium rectifier terminals are almost in- 
accessible after the rectifier is mounted, 
Some technicians have made a practice of 
mounting new selenium rectifiers to the 
side of the chassis because of wirin 
difficulties. This, of course, required drill- 
ing new holes plus extending the wires; it 
also presented a shock hazard. Re- 
placement with the new General Electric 
germanium rectifier saves all the extra 
time and effort spent in mounting and 
wiring. 

There are three other types of General 
Electric germanium rectifiers which are 
used in new model receivers. The only 
difference between the “‘equipment”’ types 
used by receiver manufacturers and the 
types used for replacement is in the 
mounting part of the rectifier. The “‘equip- 
ment’ types require two mounting holes, 
whereas the replacement types only re- 
quire one. The three “equipment” types 
IN573, 1N575 and 1N581 have exactly 
the same price and ratings as the replace- 
ment types 1N1005, 1N1007 and 1N1013. 

A rather complete replacement guide 
showing the type of germanium rectifier 


which can be used for replacement in| 


several hundred different receivers ap- 
pears on pages 3 and 4. 


Fig. 5. A General Electric receiver with the two selenium rectifiers replaced 
by a single Type 1N1013 voltage doubler germanium rectifier. 
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Mfrs. 
Model No. 


T10 Series 
T18 Series 
TS1TO 
TS18 


35BR Series 
AS5BR Series 
BR-3 Series 
BR-4 Series 
GSE-4 Series 
GSE-5 Series 
GSL-4 Series 
WG Series 


21-55 Séries 
21-55 Series 


21-55 Series 


K22 Series 
T21 Series 


81216 Series 
9T246 Series 
17C216 Series 


3C Series 

3T Series 
5C Series 
22CK Series 
22CX Series 
22CX Series 
22TK Series 
22TX Series 
23CK Series 
23CS Series 
23TK Series 
23TS Series 
U3C Series 
U3T Series 
U22 Series 
U23CS Series 
U23TK Series 
U23TS Series 


TV1 Series 
XT-100 Series 


F-17 Series 
F-21 Series 


F-24 Series 


F-27 Series 
G-17 Series 
G-21 Series 
GF-21 Series 
H-17 Series 


H-21 Series 


J-17 Series 


J-21 Series 


1062L 
1102 Series 
1103 

1104 Series 
1105D 


G-E GERMANIUM RECTIFIER REPLACEMENT GUIDE 


Mfrs. Mfrs. 
Chassis No. Part No. 
ADMIRAL 
17 Series 93A2 
17 Series 93A2 
AIRLINE 
21320097 
21320097 
21J20097 
21323840 
C155575-2-] 
57E16 
R-1422 
21A59CT 66X14 
ARVIN 
TE-382, 42383 
TE-382-1 
TE-379, 42383 
_ TE-379-1 
“E” Series, 
TE-383 42763 
TE-386-UHF 
BENDIX 
T19 268619-1 
T19 268619-1 
CAPEHART 
CX-43 Series 650150D-7 
CX-43 Series 650150D-7 
CX-43 Series 650150D-7 
CBS—COLUMBIA 
1611 62000061 
1611 62000061 
(1621 62000061 
1605 62000061 
1601 62000061 
1602 62000061 
1605 62000061 
1601 62000061 
1607 62000061 
1603 62000061 
1607 62000061 
1603 62000061 
1610 62000061 
1610 62000061 
1606 62000061 
1604 62000061 
1608 62000061 
1604 62000061 
CORONADO 
21323840 
SR-350 
CROSLEY 
402 Series A-154112-B 
403 Series A-154112-B 
404 Series A-154112-B 
411 Series 155579-1 
412 Series 155575-1 
416 Series 155575-1 
426 Series C-155575-2-1 
431 C-155575-2-1 
404 Series A-154112-B 
432 Series 155575-2-1 
44] G-155575-2-1 
431 Series 155575-2-1 
434 C-155575-2-1 
442 Series C-155575-2-1 
443 Series 155575-2-1 
445 C-155575-2-1 
466 C-155575-2-1 
466A C-155575-2-1 
467 C-155575-2-1 
432 Series 155575-2-1 
441 Series C-155575-2-1 
431 Series 155575-2-1 
472 155575-2 
473 155575-2 
476 155575-2 
477 155575-2. 
EMERSON 
120245-N 817033 
120245 Series 817033 
120289-R 817033 
120256 Series 817033 
120275-L 817033 


Germanium 


Type No. 


(2) 


1N1005 
IN1013 
1N1005 
IN1013 


1N1013 
IN1013 
1N1013 
1N1013 
IN1013 
1N1013 
1N1007 
1N1013 


1N1007 
2 Req. 
1N1007 
2 Req. 


1N1005 


1N1013 
IN1013 


1N1013 
1N1013 
IN1013 


1N1013 
IN1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
1N1013 
IN1013 
1N1013 
1N1013 
IN1013 
1N1013 
1N1013 
1N1013 


IN1013 
1N1007 


IN1013 
IN1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
IN1013 


— IN1013 


IN1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
1N1013 
IN1013 
1N1013 
IN1013 
IN1013 
IN1013 
IN1013 
1N1013 
1N1013 
1N1013 
1N1013 


-IN1007 


1N1007 
1N1007 
1N1007 
1N1007 


Mfrs. 
Model No. 


1106 Series 
1107 Series 
1108 Series 
1109D 
1110D 
1111D 
1112D 
Piss 
1114 Series 
1115D 
1116D 
1117D 
1118 
1118D 
1119 Series 
1120D 
T:I24D 
1122 Series 
1123D 
1124 

1124 Series. 
12s 
1125D 
1126 Series 
ip oa 

1128 Series 


1130 Series 
1132 Series 
1138 

1138 Series 
1139D 
1140 Series 
1141D 
1142 Series 
1143 Series 
1144D 


1145D 


1146D 
1148 Series 
1149 Series 
5100-5: 3 
1150 Series 
L134 
1151D 
EES2 

1152 Series 
1153 
1153D 
1154 

1154 Series 
1155 
1155D 
1156 

1156 Series 
14:57 
1157D 
1158A 

it Boy <1 
1160D 
1161D 
1162 Series 
1163D 
1164 
1164D 
1165 
1165D 
1166 
1168A 
EIZO 

tA72 

1174 

Liz 

1182 

1183 

1184 

1185 

4232 

seh ae 


13-G-160.Series 
13-G-180 Series 


13-G-190 Series 


Mfrs. 
Chassis No. 


120255 Series 
120269-L 
120257 Series 
120258-D 
120257-D 
120258-D 
120257-D 
120258-D 
120259 Series 
120276-L 
120257-D 
120258-D 
120255-V 
120255-P 
120269 Series 
120257-D 
120258-D 
120263 Series 
120265-D 
120286-P 
120263 Series 
120287-T 
120265-D 
120257 Series 
120258-D 
120272 Series 
120273 Series 
120245 Series 
120256 Series 
120284-P 
120257 Series 
120258-D 
120257 Series 
120258-D 
120259 Series 
120276 Series 
120277-D 
120279-B 
120278-D 
120279-D 
120244-P 
120259 Series 
120276 Series 
120284-P 
120257 Series 
120285-T 
120258-D 
120284-P 
120257 Series 
120285-T 
120258-D 
120284-P 
120257 Series 
120285-T 
120258-D 
120286-P 
120263 Series 
120287-T 
120265-D 
120282-P 
120290-P 
120263-D 
120265-D 


120257 Series 


120258-D 
120284-P 
120257-P 
120285-T 
121258-D 
120259-P 
120288-N 
120255-P 
120259-P 
120286-P 
120287-T 
120259-P 
120276-R 
120259-P 
120276-R 


FIRESTONE 


280-4 Series 
280-5 Series 


280-5-21T35 


Mfrs. 
Part No. 


817033 
817033 
817019 
817019 
Sl7Ol? 
817019 
817019 
817019 
817033 
817033 
817019 
817019 
817033 
817033 
817033 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817033 
817033 
817033 
817033 
817019 
817019 
817019 
817019 
817019 
817033 
817033 
817019 
817019 
817019 
817019 
817033 
817033 


817033 


817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817019 
817033 
817033 
817033 
817033 
817019 
817019 
817033 
817033 
817033 
817033 


21323840 
214323840 
21325315 
21325315 


Germanium 
Type No. 


1N1007 
1N1007 
1N1013 
1N1013 
1N1013 
1N1013 
IN1013 
IN1013 
1N1007 


~ 1N1007 


IN1013 
IN1013 
1N1007 
1N1007 
1N1007 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
1N1013 
1N1007 
1N1007 
1N1007 
1N1007 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
1N1007 
1N1007 
IN1013 
1N1013 
IN1013- 
IN1013 
1N1007 
1N1007 
1N1007 
IN1013 
IN1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
1N1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1013 
IN1007 
IN1007 
1N1007 
1N1007 
IN1013 
IN1013 


‘1N1007 


1N1007 
IN1007 
1N1007 
IN1013 
IN1013 


1N1013 
1N1007 
2 Req. 


(2) IN1007 


DS 


Mfrs. Mfrs. Mfrs. Germanium Mfrs. Mfrs. Mfrs. Germanium 1005 
Model No. Chassis No. Part No. Type No. Model No. Chassis No. Part No. Type No. IN The Type IN1005 has a rating of 250 ma and may be used either as 
| UC-2166 21T25AGH 21123840 1N1013 a hall wave vecuiber ov will oud | _ ras R  GE.INIOO5 
| alf recuiier or with a second IN1005 as a voltage doubler. If c 
Woeeer ia. RER-OOA 1N1013 UC-2185B, M 21739 21323840 1N1013 i UN100S 4 hee An 44 
force ae eH aoa i ioks UM-2130 Series 178 21520097 (2) 1N1007 lwo ENLOO5 rectihers are to be used, it would be easier to use one 7 VAC. 
RER-009 IN1013 UM-2160 Series 21T19AGH 215323840 IN1013 INLOI3 since it is composed of two IN1005 units already wired for 60% LOAN 
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Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes, In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


A-C SWITCH REPLACEMENT 

Here is a short cut that has been very helpful 
to me, especially if my shop is full and a TV 
customer is waiting for his set which is inopera- 
tive because of a bad a-c switch. 

I have found that I can make this repair on 
most TV sets which have false, perforated or 
wire mesh bottoms without pulling the chassis. 


REMOVE DOTTED 
PORTION 


First I pry off the bad switch (A) with a knife 
blade or thin screwdriver, then from stock I 
locate the desired type switch (B), I clip the 
three locking ears off close, but not all the way 
off. The stubs of the locking ears position the 
switch while I spot solder (A) to (C) in two 
places. When the two power wires are soldered 
on, the job is complete. 


in some extreme cases, it has taken weeks or 
months to secure a new control for early model 
receivers. [ have also removed switches from 
new dual controls to speed up repairs. 


This type of repair works equally as well on 
car radios where the switch gives lots of trouble. 
; O. H. Williamson 
Williamson Radio Service 
631 W. Dallas Ave. 
Cooper, Texas 


Ge 


1B3-GT 6BG6-GA 
1X2-A/B 6BK7-A 
5U4-GA/GB 6BQ6-GA /6CU6 
5Y3-GT 6BQ7-A 

6AL5 6BX7-GT 
6AV5-GA 6BZ7 

6AX4-GT 6CB6 


for any set! 


SERVICE-DESIGNED 
RECEIVING TUBES 


CLICKING IN G-E '56 9-IN, PORTABLE 
Clicking in speaker hard to locate. High-volt- 
age wire ran between chassis and printed circuit 
board near audio output and volume control. 
To correct this, I ran the high-voltage wire 
(2nd anode) over top of chassis. 
W. C. Cawthon 
Bills Radio & Appliance 
5 & 6 Bapiist St. 
Pelzer, S. C. 


SYNC SEPARATOR SUBSTITUTION 
I replace the 6BEO tube in sets such as West- 
inghouse, Zenith, Conrac Fleetwood, ete., with 
a G.E. 6CS6. This tube is designed for syne 
separation and is a direct replacement. This 
results in improved operation of the TV set and 
removes many cases of pulling. 


George Hoffmann 

Forstner & Hoffmann 

Radio & Television Service 
314 W. Grand Ave. 

Port Washington, Wisconsin 


VERTICAL LINEARITY 


Recently a Dumont RA112A3 developed a case 
of poor linearity (vertical) showing up in the 
picture as compression on the bottom. This made 
people’s legs short and stumpy in proportion to 
the body and head. No amount of adjustment of 
the vertical linearity and vertical size controls 
would correct the condition. 


I localized the trouble with my scope con- 
nected to the vertical output tube grid. The wave 
shape at that point showed spurious oscillation 
superimposed on the usual sawtooth shape. This 
looked lke regeneration from the oscillator so 
1 checked the two links to that tube (6SN7). The 
coupling condenser was good but the B+ filter 
electrolytic C294 30 mfd. 450 wv. showed high 
resistance. This is the plate supply filter con- 
denser for the vertical output tube and also 
vertical oscillator (6S5N7). Upon replacing it, the 
picture returned to normal. 


William Adams 
TV Service 

68-77 218th St. 
Bayside 64, N. Y. 
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6CX8—8&CX8 
TRIODE-PENTODE 


The 6CX8 is a miniature tube containing a 
sharp-cutoff pentode and a medium-mu triode in 
one envelope. The pentode section is intended 
primarily for use as a video amplifier. The triode 
section is suitable for a 4.5-megacycle sound IF 
wnplifier, sweep oscillator, sync separator, sync 
amplifier, or syne clipper, 

xcept for heater ratings, the 8CX8 is identical 
to the 6CX8. In addition, it incorporates a con- 
trolled heater warm-up characteristic which 
makes it especially suited for use in television 
receivers with series-connected heaters. 


6CX8 8CX8 
Heater Voltage 6.3+10% 8.0 Volts 
Heater Current O75 0.6+6% Amps. 
Heater Warm-up Time ang ie 1] Sec. 


CHARACTERISTICS AND TYPICAL OPERATION 


CLASS A; AMPLIFIER 


Pentode Triode 
Section Section 
Plate Voltage 200 150 Volts 
Screen Voltage 125 ote CUS 
Cathode-Bias Resistor 68 150 Ohms 
Amplification Factor eae 40 
Plate Resistance, app. 70000 8700 Ohms 
Transconductance 10000 4609 umhos 
Plate Current 24 9.2 ma. 
Screen Current 52 reree jie 
G Volt., app. 
lb =100 ma. —8.5 —5.0 Volts 


BULK RATE 
U. S. POSTAGE 


PAID 
Schenectady, N.Y. 


Permit No. 


148 


Bue: 


t Meadow, N. Y. 


wn te tt 


i er in 


eT en ee ee a A re 
{ 


SE A ice re gr I I Ts Ne NE = te AR ne PA RT Re a a i 


MARCH—APRIL, 1957 
Vol. 9, No. 2 


@ 
Elector 


‘TUBES — 


COLOR RECEIVERS—1 


Colorimetry and the NTSC System 
were covered in earlier issues of Techni- 
Talk (Vol. 6, No. 1 through Vol. 7, No. 3 
and Vol. 8, No. 2). The basic design, ad- 
justment and servicing of color receivers 
will be discussed in this and forthcoming 
issues. 


REVIEW OF NTSC SIGNAL 

Before describing the receiver, the 
NTSC signal will be briefly reviewed. 
This will enable easier understanding of 
the color receiver. The NTSC signal con- 
sists. of two major components, i.e., the 
“Y”’ or brightness signal and the color or 
chroma information. The characteristics 
of the brightness signal are as follows: 


THE ''Y’’ OR BRIGHTNESS SIGNAL 


1. The output of the color TV camera 
is composed of three color signals, i.e., red, 


ereen and blue. Specific. percentages of 


these signals are used to produce the ““Y”’ 
signal. This “Y”’ or brightness signal makes 
the NTSC system compatible since it is 
the signal used to produce black and white 
pictures on monochrome receivers. The 
“Y”’ signal is used in the color receiver to 
produce detail as well as_ brightness. 
Although the “Y” signal does not provide 
any color information, it is used as a 
reference signal to establish color bright- 
ness levels. The “Y”’ signal is composed 
of 30% red, 59% green, and 11% blue. 
These color signals are derived from the 
color camera video output. This mixture 
closely resembles the color response of the 
human eye and provides a more natural 
gray scale when the color scene is viewed 
on a monochrome receiver. If the reader 
has operated a color receiver during a 
color program, it is the “‘Y”’ signal which 
appears as a monochrome picture when 
the “chroma” control is turned to its 
minimum position. 

2. The “Y” signal also contains syn- 
chronizing information which is prac- 
tically the same as monochrome sync. 
The scanning rates are only slightly dif- 
ferent for color. The vertical frequency is 
59.94 cycles per second for color and 60 
c.p.s. for monochrome. The horizontal 
frequency is 15734.26 c.p.s. for color and 
15750 c¢.p.s. monochrome. These differ- 
ences are so small that they present no 
problem in receiver synchronization. 

3. The “Y” signal is transmitted at 
full system bandwidth, up to approxi- 
mately 4.2 mc, and therefore contains all 


of the picture detail ordinarily found in 
monochrome transmissions. In conclu- 
sion it should be noted that the ‘SY’ 
signal serves two functions: (1) It pro- 
vides a high definition signal which a 
monochrome receiver will reproduce as it 
would a normal black-and-white signal. 
(2) It conveys the high definition bright- 
ness information which will be combined 
in the color receiver with the “chroma’’ 
information.. The combination of these 
two components will provide complete 
red, green, and blue voltages which will be 
applied to the color picture tube. 


THE CHROMA OR COLOR SIGNAL 


Since the monochrome receiver pro- 
duces a picture which represents only 
changes in brightness level, the informa- 
tion presented by the “Y”’ signal is ade- 
quate for black and white picture repro- 
duction. It will be recalled that in order to 
reproduce a color picture three compo- 
nents are required: i.e., brightness, hue, 
and saturation. Inasmuch as the bright- 
ness component is supplied by the “Y” 
signal, the chroma signal need only supply 
the other two components, hue and satu- 
ration. The characteristics of the chroma 
signal are as follows: 

1. A considerable amount of investiga- 
tion has shown that the human eye does 
not need high detail color information to 
appreciate a color scene. Because of this 
only low detail color information is trans- 
mitted. 

2. The low detail color signal is ob- 
tained by subtracting the “Y’’ component 
from the red, green, and blue camera out- 
puts leaving R-Y, G-Y and B-Y color dif- 
ference signals. Actually, only R-Y and 
B-Y are produced. G-Y is not necessary, 
since this can be synthesized in the re- 
ceiver. Specific proportions of R-Y and 
B-Y color difference signals are combined 
to provide the “I’’ and “Q’’ chrominance 
components which are then passed 
through low-pass filters to restrict their 
bandwidth and, therefore, provide low 
detail color. 

3. The “I’’ and “Q” signals are trans- 
mitted in the form of sidebands related to 
a 3.979545 me (3.58 mc) subcarrier. 
These sidebands are interleaved with the 
sidebands of the “‘Y”’ signal. 

4. The 3.58 mec subcarrier is sup- 
pressed in the transmitter chroma modu- 
lators to reduce a constant interfering 
‘heat’? between it and the picture carrier. 


Techni-talk 


on AM, FM, TV Servicing 


5. A reference burst of 3.58 me is 
transmitted on the back porch of each 
horizontal sync pulse, as shown in Fig. 1. 
This burst of 8 cycles of 3.58 me provides 
a synchronizing reference for the color de- 
tectors in the receiver. 


8 CYCLES BURST 


OF 3.579545 MCG 
(3.58) 


HORIZONTAL 
SYNG. PULSE 


FRONT 
PORCH ~& 


om HORIZONTAL ——-+| 


BLANKING 
INTERVAL 


Fig. 1. Location of ‘‘burst” signal on back porch 
of horizontal sync pulse. 


6. lhe phase of the chroma sidebands 
varies with respect to the reference burst 
to produce instantaneous changes in 
“hue.”’ The phase changes of the chroma 
signal supply the “hue” component 
necessary for color reproduction. 

7. The amplitude of the chroma side- 
bands varies in accordance with the in- 
stantaneous degree of color saturation. 
These changes in the amplitude of the 
color signal supply the “saturation” com- 
ponent. The color signal is therefore 
simultaneously phase and amplitude mod- 
ulated to convey the instantaneous nature 
of each color picture element. 

8. The two chroma signals I and Q 
have different bandwidths and therefore 
occupy different proportions of the 6.0 
mc channel as shown in Fig. 2. The Q 
signal has an approximate bandwidth 0.5. 
mc above and below the subcarrier. The 
frequency of the I signal extends well 
below the subcarrier and 0.5 me above. It 
should be noted that channel frequency 
limits and the sound and video carrier fre- 
quency allocations are precisely the same 
as for a monochrome transmission. This 
is an absolute necessity in order to have a 
compatible color system. 

9. The subcarrier frequency is pre- 
cisely 3.579545 mc above the picture car- 
rier frequency. To assure minimum visi- 
bility of cross talk between the brightness 
signal and color signal, the subcarrier 
frequency must be an odd multiple of half 


the line frequency. In fulfilling this re. 


quirement the horizontal frequency turns 
out to be 15734.26 c.p.s. and the vertical 
frequency 59.94 c.p.s. 


readily apparent either in the appearance 
or in the schematic of color tuner units. 
The unseen differences usually lie in the 
r-f alignment and oscillator drift toler- 
ances. When servicing color receivers. the 
technician will have to be extremely care- 
ful not to disturb the alignment of the 
tuner circuits. 

The monochrome tuner is usually de- 
signed and aligned to produce channel 
bandpass curves similar to either 4A, B, 
C, or D. Any one of these curves, if used 
for color reception, would cause the sub- 
carrier and its sidebands to be altered to 
such a degree as to cause color distortion. 

Color TV tuners are designed and 


aligned to produce curves similar to Fig. 


VIDEO CHROMA. SOUND 
4 CARRIER SUBCARRIER ARRIER 
1.3MC pe) 
0.4MC proreea maa 0.4MG 
"T'SIGNAL 
'Q SIGNAL 

fo) 10 2.0 3.0 4.0 5.0 6.0MC 

[1.25 MC 3.579545 MC 

4.5 MC 


Fig. 2. Six-megacycle television channel showing position and bandwidth of chroma signals. 


The composition of the transmitted 
NTSC signal has been briefly described. 
The methods used by the receiver to con- 
vert this NTSC signal to a color picture 
will now be discussed. 


THE COLOR RECEIVER 


A simplified block diagram of a color 
receiver is shown in Fig. 3. The portion on 
the left of the color tube typifies a mono- 
chrome receiver and the portion on the 
right represents the additional circuits re- 
quired for color. 

The function and repair of mono- 
chrome circuits should be familiar to most 
service technicians. Defects which occur 
in monochrome receivers occur in the 
same circuits of a color receiver. Most 
service technicians should, therefore, be 


& 


| vipeo. 
DET. 


able to recognize and repair defects in 
color receivers which are common with 
monochrome receivers. There are slight 
differences in the design and tolerances 
of some circuits and these differences 
will be discussed in this series. 

The function and repair of those cir- 
cuits in the chroma section at the right of 
Fig. 3 will not be familiar to the mono- 
chrome technician. These circuits will be 
described and discussed in greater detail 
than those circuits which are common to 
both types of receivers. 


THE—TUNER.- UNIT 


The tuners used in color TV receivers 
are practically the same as those used in 
monochrome sets. There are slight but 
important differences which are not 


VIDEO 
AMP. 


HORIZ. + 
; H.V. 


3 GUN 
COLORTUBE 


Fig. 3. A simplified block diagram of a color receiver. 


5A, B, C, or D. The ideal curve would be 
similar to Fig. 5A, but 5B, C, and D show 
the limits which are acceptable. 

The frequency range of the fine tuning 
control in color receiver tuners is usually 
narrower than that encountered in mono- 
chrome tuners. Since proper color re- 
production requires a channel passband 
curve within the limits shown in Fig. 5, 
any appreciable change in the oscillator 
frequency will change the relative posi- 
tions of the carrier and subcarrier fre- 
quencies and cause either color distortion 
or a complete loss of color. The tuner 
must therefore have a minimum of oscil- 
lator frequency drift plus limited fine 
tuning range for ease of adjustment. 

Experience has shown that tuners in 
monochrome receivers normally require 
very little servicing. Since the color tuner 
must operate more precisely than the 
monochrome tuner, there is a possibility 
that additional service problems may 
occur. As an example, it may be necessary 
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Fig. 4. Typical bandpass curves and limits for monochrome tuners. 
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to adjust the oscillator slug whenever the 
oscillator (mixer) tube is replaced. If it 
should be necessary to replace any tuner 
component, an exact replacement part 
should be used. This is particularly true 
of capacitors not only because the exact 
capacitance should be used, but also be- 
cause of temperature compensation. Ob- 
viously, the position of tuner components, 
as well as lead dress, should not be dis- 
turbed when repairing the color tuner. 
The lead length of the new component 
should be cut the same as the original and 
dressed in the same manner. If all these 
precautions are observed, it should not be 
necessary to realign the tuner. However, 
it may be advisable to check the tuner 
alignment before returning it to service. 


Fig. 5. Typical bandpass curves and limits for color tuners. 
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VIDEO I-F AMPLIFIERS 

The video i-f amplifiers are very similar 
to those used in monochrome receivers. 
The differences will be found mainly in 
the number of tubes and traps used. Since 
the bandpass curve was very important 
for the tuner, it is equally important for 
the i-f amplifiers. It has been pointed out 
that the passband for monochrome re- 
celvers may vary from 2.0 mc to 4.0 me, 
depending on the design of the receiver. 
The passband for color receivers may vary 
slightly, depending on the receiver design, 
however, it cannot vary over the range 
found in monochrome receivers. It is 
necessary that the i-f passband be at least 
wide enough to pass the video carrier, the 
chroma subcarrier, and the lower sideband 
of the subcarrier with a minimum amount 
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SUBCARRIER 
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Fig. 6. A typical video i-f response curve show- 
ing the location of the sound and picture car- 
riers, plus the chroma subcarrier and its lower 
sideband. 

of distortion. A typical over-all video i-f 
response curve is shown in Fig. 6. 

Note that the left side of the curve in 
Fig. 6 is quite steep with 41.7 me which is 
the low-frequency sideband of the chroma 
subcarrier at the top and the 41.25 mc 
sound carrier at the bottom. It is im- 
portant that this lower sideband, the sub- 
carrier, and the upper sideband be on that 
portion of the curve which is approxi- 
mately flat, otherwise the color signal and 
hence the colors will be distorted. 

The i-f section of a color receiver will 
usually have more trap circuits than are 
ordinarily found in a monochrome re- 
ceiver. These trap circuits are used to 
properly shape the i-f response curve, as 
well as to establish the proper amplitude 
and location of specific frequencies on the 
curve. The additional sound traps are par- 
ticularly important since the sound carrier 
must be maintained at or below a specific 
level. If the sound carrier level is too 
high, it beats with the subcarrier and pro- 
duces a 920 ke (4.5 mc minus 3.58 mc) 
interference pattern which is visible over 
the entire screen. 

Since the location of the sound carrier 
and the chroma subcarrier on the video i-f 
response curve in Fig. 6 is critical, any 
condition which changes their normal 
position will materially affect color repro- 
duction. A shift in oscillator frequency, 
either because of frequency drift or fine 
tuning adjustment, will produce certain 
visible changes. If the sound carrier 
moves out of its hole and starts up the 
slope toward the subcarrier, the 920 ke 
beat will appear. This would cause the 
video carrier and the subcarrier with its 
sidebands to be shifted to the right on Fig. 
6. Sound bars and loss of the video carrier 
would also occur depending on_ the 
amount of oscillator frequency change. If 
the shift is toward the left side of Fig. 6. 
the lower sideband of the subcarrier (41.7 
mc) and then the subcarrier (42.17 mc) 
would slide down the left slope. This 
obviously would produce first color dis- 
tortion and then a complete loss of color. 
It can be seen that very little frequency 
drift can be tolerated in the tuner of a 
color receiver. It can also be seen that the 
over-all alignment must be precise and 
cannot shift or vary without affecting 
color reproduction. 

(Continued in next issue) 


Contributions to this column are solicited, For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Tube Depart- 
ment, General Electric Company, Schenectady 
5, New York. 


Emerson Vertical Syne 


Symptom: Intermittent vertical sweep and un- 


stable vertical sync in Emerson Models 741-757- 
781-784-785 and others using similar circuitry. 
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CONTROL 


This is a very common complaint on these 
and similar models. Solution usually lies in re- 
placement of C2, .OO1 mfd capacitor. This _— 
citer tay be either leaky~or compicicly short 
High incidence of failure is caused by high mules 
voltages present. Replacement should be a high 


quality unit rated at 600V or higher. 
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Raytheon Color TV Chassis 21CT1C 


Set was “‘touchy” as to horizontal hold even 400 MA GERMANIUM TV RECTIFIER 
though both adjustments (1) and (2) were tried. es 
All pertinent tubes and other components Here is a new General Electric germanium TV 6 
seemed ok. rectifier with a rating of 400 ma. This type can 


be used as a half wave rectifier or with a second 


IN1008 as a voltage doubler. 
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Changed C, from .05 to .03 (changing time 
constant) and readjusted L,. This corrected syne 
problem and set has operated satistacagaely ever 
since. 


Color killer (triode of 6AN8) did not work, re- 
sulting in “‘colored confetti’? on black and white 
programs. 


RATINGS AND SPECIFICATIONS 


RECOMMENDED ABSOLUTE 
DESIGN CENTER MAXIMUM 
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D-C Output Current 
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dine .o meg. adjustable resistor (‘pot’) §f Rectifier Full Load ney 
--and 22-meg-resistor cured-the-trouble-- Voltage Drop* 0D. 98 0-30-volts & 
There is a blank place for “pot” in horizontal )) Series Surge Resistor 4 4 (min) ohms . 
part of chassis (at top of vertical chassis), and § Ambient Operating 
an extra terminal for ““T”’ as shown. Temperature 40 55°C 
Operating Fin 
Walter Johnson Temperature 50 65°C 
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In the last issue, the NTSC system was 
reviewed and color receiver tuner and i-f 
sections were discussed in general. In 
this issue, the general discussion will con- 
tinue, but in addition, one of the latest 
type color chassis will be discussed in 
considerable detail. This color chassis 
Type “CL” is used in General Electric 
models 21T500, 21C700 and 21C701. A 
block diagram of this color chassis is 
shown in Fig. 1 and a complete schematic 
in Fig. 6. 

The tuner and video i-f amplifiers are 
similar to those previously described with 
the exception of the video i-f response 
curve. This curve, shown in Fig. 2, varies 
considerably from the typical i-f response 
curve shown in Fig. 3. The reason for 
this difference will be given presently. It 
will be noticed that the curve shown in 
Fig. 2 is quite similar to General Electric 
monochrome curves, except for the hole 
created by the 41.25 mc sound trap. 

VIDEO DETECTORS AND AMPLIFIERS 

The next sections of the receiver to be 
considered are the video detectors and 
video amplifiers. It is at this point that 


1 hore 
PHASE. DET 


DIODES. 
feo) Yeo? VHB 


RED- 006 


CONTRAST 
CONTROL 


D-C 
- CONTROL 
VIO8A 
—1/26U8- 


SeeBRIGHTNESS 
ent CONTROL 


yl R-YOET 
| vizsa- 
172 6BV8 


CHROMA 
GAIN” 


GATE 
Vi2e7A 
172 6AU8 


FILTER 
Q301 


Vi26A 


REACTANCE 


DISCHARGE 
CONTROL ai 


“VII5B 
“V/212 AUT 


V2 I2AU7 


2 6AU8 


HORZ. AFC. REF PULSE 
“AGC. KEYER PULSE 


"Block diagram of General Electric Type “ein color receiver. : 


color receivers vary between mamufac- 
turers and it is also the first point where 
color circuitry may be noticeably dif- 
ferent from monochrome circuitry. 

The color receiver requires the same 
two signals necessary for monochrome 
reception, e.g., the “Y’ or brightness 
signal plus the audio or sound signal. In 
addition, the color receiver requires the 
chroma signal including the color syne 
or burst signal. The primary difference 
between various color receivers is found 
in the points where the sound and chroma 
information is taken off. In some receivers 
this information is taken from the next to 
last i-f amplifier where the signal is then 
amplified, detected and fed to the respec- 
tive circuitry. Other receivers use one 
detector for sound and another for the 
combined video and chroma information. 
The General Electric receiver uses this 
method as can be seen in Fig. 1. 

The 4.5 me sound i-f signal is fed to 
sound circuits which are conventional 
and similar to those used in monochrome 
receivers. [he combined video and chroma 
information must be amplified so that 


veeeve | 


hone 
OUTPUT 


VIIG,VI? - 
sepeGa's 


__"Y" SIGNAL — ee _ 
BOs pee PICTURE TUBE oS 
elAXP 


: _DEFLECTION . : - 


er or 


L DAMPERS _ 
Vila” 


| wis ir 
: enktcs | 


: — SSE 


adequate ‘“Y”’ signal is available to drive 
the picture tube and also to provide suf- 
ficient chrominance sideband information 
for synchronous detection. This function 
is performed by V1L06, the 12BY7A video 
amplifier tube in the video enact clr- 
cuit shown in Fig. 4. 
CATHODE FOLLOWER 

The output of V106 is fed to the grid of 
V107 which is a type 6W6-GT cathode 
follower. The video or “Y”’ signal, the 
horizontal and vertical synchronizing 
pulses, the 3.58 me chrominance signal, 
and the 3.58 mc burst signal are all taken 
from the V107 cathode circuit as can be 
seen in Fig. 4. The cathode follower cir- 
cuit is used for the following reasons: 

1. It provides a low-impedance source 
of output signal. As a result, the 
capacitive loading effects of the 
picture tube guns and intermediate 
circuits become negligible and easy 
to compensate. 

2. With the 6W6-GT tube and the 
plate voltage used, truly linear out- 
put may be obtained over the range 
of required signal amplitude. 
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Schematic diagram for General Electric Type ‘‘CL’’ receiver. 
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3. The degenerative nature of the 
cathode follower reduces the ca- 
pacitive loading effect on the video 
amplifier V106 and eases the task of 
high-frequency peaking near 4.2 me. 

. Matching into low impedance delay 
line is efficiently accomplished. 


VIDEO COMPENSATION 


It was mentioned previously that the 
curve shown in Fig. 2 differs considerably 
from the typical response curve shown 
in Fig. 3. The reason why this type of i-f 
curve was decided upon was to make the 
tuning somewhat less critical and there- 
fore easier for the set owner to tune. 
Since the slope at the right of the 41.25 
mc sound carrier is steeper in the Fig. 3 
curve than in the Fig. 2 curve, a slight 
adjustment of the fine tuning control 
will cause sound bars to appear in the 
picture if the sound carrier is shifted to 
the right. If the fine tuning is adjusted 
so that the shift is to the left, sound as 
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well as chroma will be noticeably affected 
if not lost. Although these same changes 
will occur with the Fig. 2 i-f curve, the 
shift will not be as abrupt and therefore 
tuning will be less critical. 

Due to the location of the subcarrier 
on the slope of the curve in Fig. 2, a com- 
pensation network in the V106 plate cir- 
cuit is necessary. This network consists 
of choke L211 and capacitor C222 in a 
parallel combination in series with choke 
L210. As a result of this compensation, 
the ratio of the chroma subcarrier to the 
‘Y”’ amplitude is essentially the same as 
transmitted. Undesirable chroma phase 
shifts which would occur due to the posi- 
tion of the chroma subcarrier on the i-f 
response curve are also eliminated. Fig. 5 
shows frequency response curves result- 
ing from video compensation. Note that 
the chroma response is essentially flat 
0.6 mc above and below the subcarrier 
which is the desired bandpass character- 
istic for R-Y, B-Y type receivers. 
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A delay line will be found in all color 
receivers. Its purpose is to slow down the 
‘“Y’’ signal to match the delay in the 
chrominance signal caused by the narrow 
bandwidth in the chroma circuits. The 
delay line is shown in Fig. 4 between the 
contrast control and test point [V. A 
description of delay lines and how they 
work appeared in the Vol. 7, No. 3 issue. 


D-C RESTORATION 


Most color receivers use some sort of 
d-c restoration. Earlier model receivers 
used a diode in each of the three gun in- 
put circuits. The 6BJ7 tube was developed 
for this purpose and contained three 
diodes. Each diode was similar to one- 
half of a 6AL5 tube. Some later model re- 
ceivers use straight-through d-c coupling 
which does not require d-c restoration. 

Straight-through d-c coupling was 
maintained in the General Electric re- 
ceiver from the video detector to the 
cathode follower, but could not be used 
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Fig. 4. Video amplifier circuit used in Type “CL” color receiver. __ 


PICTURE 
CARRIER 


SUBGCARRIER 
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RESPONSE CURVE 


ADJACENT | ACCOMPANYING 
SOUND . | SOUND 


from the cathode follower to the picture | | | 
tube cathodes because of brightness and : | 4.2 MC 
contrast control considerations. [t was | | 
necessary, therefore, to use one-half of a 

6U8 (V108A) to restore or control the 

d-c component of the “Y”’ signal at the 


picture-tube cathodes. The circuit is : VIDEO AMPLIFIER 


shown in Fig. 4 and operates as follows: 

As the sideo wicdulaiee level increases, RESPONSE CURVE 

the d-c voltage at the cathode of V107 , 

goes negative. The cathode of VIO8A is 

tapped down on the cathode follower load 

resistance. Therefore, the plate of V108A 

also goes negative with increasing video 

modulation. The effective d-c restoration 

is approximately 50% at a normal-high : | 

contrast control setting. | & | 
With the circuit shown, the d-c picture OVERALL RESPONSE 

component is independent of the contrast- AT CATHODE OF VIO7 


control setting. This simplifies receiver 
operation in that setting the contrast 
control to the desired point does not re- 
quire readjustment of the brightness con- 
trol, as is necessary with conventional 
diode restorers or ordinary “‘straight- 
through” d-c coupling methods. 


NEON BULB PROTECTS 6W6-GT 
It will be noted that a neon bulb is 


connected between the grid and cathode | 

of V107 in Fig. 4. This is a protective de- RESPONSE CURVE TO 
vice which prevents damage to V107 when CHROMA DETECTORS 
the receiver is first turned on. When the 

receiver is turned on, the initial voltage 

at the grid of V107 would normally rise 

to approximately 500 volts positive with 

respect to its cathode. Obviously, this 

could be harmful to this tube. To prevent 

this condition, a neon bulb (NE2X) is 

connected between the grid and cathode. 

Due to the voltage difference across these 


two elements, the neon bulb lights and OVERALL Y™ RESPONSE 


maintains the grid and cathode at or near 

the same d-c potential during warm-up or (AFTER DELAY LINE ) 
until V1O7 conducts. When V1O7 con- 

ducts, the cathode voltage rises above the 

grid voltage which extinguishes the neon & 
bulb. Since the cathode does not go posi- meoramri 

tive enough to ignite the bulb while the 
receiver is in operation, the NE2X serves 
as a protective device during warm-up 
but performs no other function. 


Fig. 5. Video detector and amplifier response curves. qT 


ee ~ (To be continued) 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 


worth of electronic tubes. In the event of dupli-. 


cate or similar items, selection will be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Electronic 
Components Division, General Electric Company, 
Schenectady 5, New York. 


QUICK TESTER 


If caught without your VOM, just plug your 
test leads in pins 1 and 12 of your G-E SERIES 
HEATER CHECKER’S picture tube socket, and 
you have a nice handy continuity checker. This 
uses the light and battery in series with the part 
being checked. 


STOP CALLBACKS 


Some G-E receivers with a 6CD6-GA_hori- 
zontal output tube used a clip which held the 
tube at the base. When replacing the 6CD6-GA, 
remove the clip by taking out the screw holding 
it to the chassis. Since the clip puts tension on 
the glass bulb, the heat of the tube plus the 
tension may cause the glass to crack. 


Walter J. Vickers, Jr. 
Applegarth Bros. 
Cambridge, Maryland 


WIRE STRIPPING 


A pair of long nose pliers and a pair of cutting 
pliers with a hole in the cutting edge for stripping 
can be used together as a very effective wire 
ctrinner, First, cut through the insulation with 
the cutting pliers. Then, hold the wire with the 
long nose pliers directly below the cutting pliers. 
Now, using the long nose pliers as a support and 
lever, lift off the insulation with the cutting 
pliers. In this manner, the hardest type of insula- 
tion can be easily removed without an automatic 
tool. 


Emil F. C. Backstrom, Jr. 
6 Pell Place 
Pelham, N. Y. 
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choose the new 
G-E matched service case set 


Select the tube-case and matching tool-case 
that meets your personal requirements. 


® Quality-built to Last 
® Modern Two-toned Style 


LL Look 


® Heavy-duty Hardware 
® Rugged Construction 


PRINTED CIRCUIT AID 

In the repairing of ‘‘Printed Circuits’? much 
difficulty is encountered by servicemen because 
the printed circuit board is not transparent. The 
printed wiring is on one side and the components 
are on the other. 

By placing a small 6-watt trouble light in the 
rear of the printed circuit board (on the side with 
the printed wiring on it) a sharp outline of the 
printed wiring is visible from the other side. 

The components on the front of the board may 
be unsoldered and replaced while the printed 
wiring is visible. 

This method cuts service time and minimizes 
the possibility of error. 


Joseph Lanzetta 
109 Charles St. 


Waterbury, Connecticut 


ZENITH SPACE COMMAND CHANGES 
STATIONS BY ITSELF 


I recently ran across a Zenith space command 
Model No. 3004R which changed stations by 
itself right in the middle of a program. After care- 
ful checking I found that the 2.2 meg. resistor 
from the screen of the 6BN6 tube in the limiter 
circuit of the space command control chassis had 
changed value from 2.2 meg. to 4.5 meg. After 
replacing it the space command returned to 
normal. 


Eddie Corey 
Del-Cor Radio 
1055 N. Main St. 
Randolph, itass. 


PROBE FOR CHECKING 
TV SIGNAL IN I.F.’s 


Remove the xtal detector circuit complete with 
can, coils, resistor, capacitor and 1N64 xtal from 


a scrapped chassis, e.g. G-E Model 10T1, 10T4, | 


etc. Attach proper leads for ground, input signal 
and socket for scope input. 

This probe will make an excellent signal tracer 
for checking the operation of the I.F.’s in a TV 
recelver. 

John B. Vedo 
3800 Maryland St. 


Gary, Indiana 
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| “Long Life” 
6AF4 


_The new General Electric 6AF4 will now pro- : 
vide many more hours of uninterrupted u-h-f | 
reception. Now, for the first time, a 6AF4 u-h-f 
oscillator tube is fully as efficient and dependable | 
as other tubes. | 

The life-test comparison chart shown below | 
represents tests made with many thousands of | 
tubes. It should be noted that oscillator activity 
for the General Electric ‘‘long life’? design 6AF4 
tubes is practically a straight horizontal line, 
whereas standard 6AF4 tubes show a sharp sud- 
den drop. 
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i 
Virtually no other receiving tube is called on | 
to undergo the same electrical stresses as the 
6AF4. With electrodes small and spacing close 
to meet the low-inductance, low-capacitance 
demands of up to 900 me operation, current 
density is five to six.times that of other triodes, 
Consequently, extremely high cathode emis- 
sion is required. The plate and grid, subjected 
to high temperatures, must resist gas-forming 
tendencies that would destroy tube efficiency. 
Stiff requirements like these have meant short 
life for 6AF4 tubes. Now General Electric, 
through creative design, combines new materials 
usage with new manufacturing and test methods 
to give TV-technicians and set-owners a reliable 


long-life 6AF4. 
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Fig. 1. Chroma circuits used in General Electric CL” receiver. 


The NTSC system as well as the video 


portion of the General Electric type “CL”’ 
color chassis has been discussed in pre- 
vious issues. In this issue a description of 
that section of the receiver which utilizes 
the chroma signals will be given. 

It has been pointed out previously that 
most sections of a color receiver perform 
the same function as their counterparts in 
a monochrome receiver. The tuner, i-f 
amplifier, video detector, and video 
amplifier circuits are very similar, and the 
audio portion of a color receiver is 
practically a carbon copy of that portion 
of a monochrome receiver. 

The next section to be described is that 
part which picks off and develops the 
actual color signals. The circuits shown 
in Fig. 1 are new to the monochrome 
technician and represent one of the major 
differences between the black and white 


receiver and the color receiver. It should 


be pointed out that the only tubes used in 
Fig. 1, outside of the picture tube, are one 
and a half 6AU8 tubes (VILO9B and V127A 
and B) and two OBV8 tubes (V125A and B 
and V126A and B) or a total of three and 


a half tubes. These are the only tubes 
used to reproduce the color signals. It 
should also be noted that the complete 
circuit is comparable in complexity to the 
ordinary five tube radio. 

The composite video signal is present in 
the cathode of the video output tube 
V107. The “Y” signal is passed on 

VI27A 


oe COMPOSITE VIDEO SIGNAL 
BURST 


COMPOSITE CHROMA AM 
eee SIGNAL 


FROM VIQO7 


HORIZ. PULSE FROM 
FLYBACK TRANSFORMER 


Fig. 2. Burst gate and reference amplifier circuits with typical signals and waveforms. 
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through the circuitry (shown in the last 
issue, Fig. 4) to the picture tube. A por- 
tion of the chroma signal is taken from 
the chroma take-off transformer T205, 
shown in Fig. 1, and fed to the color gain 
control and then to the R-Y and B-Y 
detectors. How this portion of the signal 
is used will be discussed in detail later. 
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BURST GATE 


Another portion of the chroma signal is 
taken from a tap on choke L217 and ap- 
plied to the cathode of the burst gate 
amplifier (V127A). Fig. 2 illustrates the 
signals and waveforms present at different 
points in the burst gate and reference 
amplifier circuits. 

The signal at the cathode of V127A is a 
composite chroma signal composed of the 
8 to lO cycle burst signal as well as 
chrominance information centered around 
3.08 me. If the chrominance information 
is not eliminated, it can cause the 3.58 
me frequency to shift erroneously in fre- 
quency or phase. Accordingly, the burst 
gate amplifier (V127A) is gated or keyed 
so that only the burst signal is passed. 

Since the duration of the flyback pulse 
taken from the horizontal transformer is 
too wide for proper gating of V127A, this 
pulse is used to shock-excite a series 
resonant circuit composed of L313 and 
C329. This circuit resonates at approxi- 
mately 50 kilocycles and produces a 
rapidly decaying wave train, as shown in 
Fig. 2. Only the first cycle of this wave 
train is used as a gate pulse. To permit 
passage of only the first cycle of the 
damped wave, this wave train is fed to a 
neon bulb (NE2X) and to load resistor 
R329. The firing and extinction points of 
the lamp are above the peak amplitude of 
the undesired cycles of the damped wave 
and hence, only the first cycle is passed on 
to R329. R315 is used to square-off the 
resulting waveshape peak. The pulse is 
then coupled to the grid through a long 
time-constant circuit (C324 and R314). 
When V127A conducts grid-leak bias is 
developed which maintains this tube at 
cut-off except during the duration of the 
pulse. During this time the tube conducts 
and passes only the burst component of 
the chrominance signal. 


SUBCARRIER GENERATION 


The burst (3.58 mc) signal at the plate 
of V127A is then applied to the crystal 
ringing circuit, T301. It shock-excites this 
circuit into oscillation and because of the 
extremely high Q of the circuit ultimately 
results in a pure sine wave output. Since 
the output of this wave is too low to 
properly operate the synchronous de- 


tectors (VI25A and V126A), a reference 
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Fig. 3. Basic schematic of synchronous detection. 


amplifier, V127B, is used to amplify the 
signal to the required level. 


SYNCHRONOUS DETECTORS 


During the discussion of the trans- 
mitted signal in Vol. 6, No. 5, it was 
pointed out that the R-Y and B-Y color 
signals were fed to two balanced modu- 
lators. The process of balanced modula- 
tion suppresses the subcarrier but gen- 
erates phase and amplitude modulated 
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nals are connected in series with the R x C 


load circuits, each diode develops nega- 


tive “‘back-bias”’ due to rectification of the 
subcarrier and ultimate charging of the 
R x C time constants. Because “‘R”’ in 
each case allows the charge to partially 
leak off “C’’ between positive sinewave 
peaks, each diode will conduct for a small 
portion of the driving cycle as shown in 
the shaded sinewave regions. Only within 
these regions will the diodes be capable of 


Fig. 4. Synchronous detector output signals for color bar pattern. 


sidebands of 3.58 mc. The purpose of 
synchronous detection in the receiver is 
to reverse this process and recover the 
original color. signals. 

Synchronous detection is a sampling 
process in which two conventional ampli- 
tude modulation detectors may be em- 
ployed. However, each detector must be 
gated or keyed ‘“‘on” at a specific time so 
that it will recover only a specific com- 
ponent of the complex chrominance 
signal. A simple circuit for such a system 
is shown in Fig. 3. Chrominance informa- 
tion is capacity coupled into each diode 
detector. The R-Y subcarrier generator 
produces a 3.58 me signal which lags the 
burst signal by ninety degrees, whereas 


the B-Y subcarrier generator signal lags 


the burst signal by one hundred and 
eighty degrees. Since the subcarrier sig- 


passing chrominance signal components. 
It should be noted that due to the phase 
difference of the subcarrier signals, the 
diodes conduct ninety degrees apart. 
Therefore, when the R-Y subcarrier is at 
positive maximum, the B-Y subcarrier 
passes through zero and vice versa. Only 
a specific component of this complex 
signal is thereby detected by each diode. 
It will be recalled that the chroma sig- 
nals applied to the balanced modulators 
at the transmitter had specific amplitudes 
and these amplitudes varied depending 
upon the color. Fig. 4 shows the plus or 
minus R-Y and B-Y voltages applied to 
the balanced modulators and therefore, 
reproduced by the synchronous detectors 
as a result of scanning a color bar pattern. 
The resultant voltages obtained at the 
detector output terminals will be better 
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Fig. 5. Relative phase angles of R-Y and B-Y 
subcarriers with respect to the burst signal. 


understood if illustrated vectorially. Fig. 5 
shows the relative phase angles of R-Y 
and B-Y subcarriers with respect to the 
burst signal. The detector output resulting 
from a saturated red signal would be plus 
.614 units R-Y and minus .148 units B-Y, 
as indicated in Fig. 4. If these two outputs 
are added vectorially by plotting them on 
the R-Y and B-Y axes shown in Fig. 5, the 
resultant voltage will have an amplitude 
of .63 units with a phase angle of 103.5 
degrees, as shown in Fig. 6. 

The vector voltages and phase angles 
produced by the color bar pattern in Fig. 4 
are shown in Fig. 7. 


The development of the various color 
signal amplitudes and phase angles was 
discussed in considerable detail in the 
Vol. 7, No. 1 and Vol. 7, No. 2 issues of 
Tecunt-Tarx. If you do not have these 
issues, just drop us a line and they will be 
sent by return mail. 


BALANCED DIODE DETECTORS 


The synchronous detectors (V125A and 
V126A) shown in Fig. 1 are of the bal- 
anced diode type. Subcarrier voltage at 
the secondary of T302 is of a B-Y phase. 
A ninety degree phase shift occurs across 
C327 producing an R-Y subcarrier signal 
across T'303. The chroma signal taken 


from the color gain control is fed to pins 


8 and 9 of each detector, and the properly 
phased subcarrier is fed to pins 6 and 7. 
The outputs of these two detectors are 
then fed to their respective amplifiers. 
The balanced diode type synchronous 
detector is particularly suited for use with 
the crystal filter method of subcarrier 
generation. [he reason for this is that 
during the nine line vertical retrace in- 
terval no burst is present and the crystal 
filter output decays to near zero. This 
decay results in color shading of the pic- 
ture unless means are taken to remove the 
effects. This is accomplished by connect- 
ing balancing potentiometers R302 and 
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Fig. 7. Wector voltages and phase angles produced by color bar pattern. 


R323 in each detector output circuit as 
indicated in Fig. 1. These potentiometers 
are used to balance out the subcarrier 
and make the output relatively insensitive 
to variations in the amplitude of the ap- 
plied subcarrier. 

Balancing out the subcarrier is also 
necessary to prevent a shift in the grey 
scale when changing from monochrome to 
color programs. Since d-c coupling is 
maintained between the detectors, chroma 
amplifiers, and the picture tube, any d-c 
voltage change across the plates of the 
R-Y or B-Y detectors would be amplified 
and carried through to the cathodes of 
the picture tube and thus result in a shift 
in the grey scale. The adjustment balanc- 
ing out the subcarrier is made with the 
chroma gain control at minimum setting. 


| Fig. 6. Vector voltage and phase angle pro- 


duced by a saturated red signal. 


CHROMA AMPLIFIERS 
The R-Y and B-Y color difference sig- 


nals from the synchronous detectors are 
applied to their respective color differ- 
ence amplifiers V125B and V126B. The 
amplified outputs of these tubes are ap- 
plied to the respective picture tube grids 
(red and blue). 

To obtain the G-Y color difference sig- 
nal, the negative R-Y and the negative B-Y 
signal are added together across the com- 
mon (V125B, V126B and VIO9B) cathode 
resistor R305. The resulting positive G-Y 
signal is amplified without changing 
polarity by the grounded grid amplifier 
tube V1O9B and applied to the green 
picture tube grid. 


(To be continued) 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection wil be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Electronic 
Components Division, General Electric Company, 
Schenectady 5, New York. 


SQUEALING PORTABLES 
I have had several General Electric transistor 


portables, Model P-711A and others, that had 
this same trouble. These sets squealed and motor- 
boated similar to a set with an open filter, but 
the trouble was due to bad battery contacts. 
These sets use Mercury type pen-lite cells and 
just cleaning the contacts doesn’t help for long 
because they soon become tarnished again. 

My solution has been to clean them and tin 
them with solder. I suspect the trouble is caused 
by an electrochemical action. 


Milton Neser 
835 Brentwood 
Louisville 15, Kentucky 


Editor’s Note: Since excessive heat will take the 
temper out of the spring contacts, @ minimum 
amount of heat should be used when tinning these 
contacts. Later model receivers use contacts which 
are cadmium plated. 


DUST ELIMINATION 


On the “S” line of G-E Receivers using the 
beige plastic mask, the plastic apparently builds 
up a static charge that attracts any dust that 
may be stirred up in the receiver. 

Cleaning the mask with various soaps, cleans- 
ers and detergents proved of little value as the 
dust soon accumulated. 

About 4 months ago, after cleaning, I have 
been spraying the mask with a record anti-static 
spray and to date have received no further 
complaints. 

C. T. Simmons 
Leatherman Electronics 
4014 Bardstown Rd. 
Louisville 18, Kentucky 


CHASSIS 
SUPPORT 
SHELF 


EASY TO USE 


FRICTION 
CLAMP 


LEVER 


HEAT LAMP 


Receiver: Emerson #129D chassis. 

Complaint: Horizontal pulling then loss of hor- 
izontal and vertical sync after about 
two hours of operation. 

Cure: A General Electric heat lamp was applied 
under the chassis without any noticeable 
change. The heat lamp was then used on 
top of the chassis and after about two 
minutes the pulling appeared. The trouble 
was caused by the second video IF ampli- 
fier tube. 

The heat lamp has been used as a fast and 
effective tool to localize trouble in a number of 
receivers. 

S. Hony TV 
75 Tremont 
Hartford, Connecticut 


““‘PIN-CUSHION”’ CORRECTION 
I recently corrected a “‘pin-cushion”’ effect on 


a late model G.E. TV #21C141. This set does not 
employ compensator magnets. 

I dismantled an old double magnet ion-trap 
I carried in my tool chest and by carefully noting 
the effect of the magnets on the raster, I was 
able to eliminate the “‘pin-cushion.”’ 

When the proper spot was found on the pix 
tube where the magnets eliminated the distortion, 
I secured them with a piece or two of masking 
tape to the pix tube. 

The results were very satisfactory. 


FE. Bruno 
1370—4 1st St. 
Brooklyn 18, N. Y. 


CHASSIS ILLUMINATION 


Miniature tube replacements near tuners or 
towards the front part of any TV chassis has 
always been a tedious problem. Sometimes a 
spotlight is not handy and even if it were the 
light may be blocked by the hand. The remedy: 
increase the brightness of the C.R.T. until 
enough light is diffused over the chassis to 
illuminate the socket and insert the tube. 


SSS Schalit 
1674 Pennsylvania St. 
Denver 3, Colorado 


6EA8 


TRIODE-PENTODE 
FOR VHF CONVERTER APPLICATIONS 


Type 6EA& is a 9-pin miniature triode-pentode 
interchangeable with the 6U8 and 6U8-A but 
having higher gain. 

The 6EA8 contains a sharp-cutoff pentode and 
a triode in one envelope. Each section has a 
separate cathode and is electrically independent. 
The tube is primarily intended for service as a 
combined triode oscillator and pentode mixer in 
television receivers. Incorporation of a controlled 
heater warm-up characteristic makes the tube 
especially suited for use in television receivers 
that employ series-connected heaters. 


Heater Voltage, AC or DGe. esti oss 6.3 Volts 
Heater Current... 22 Selbanceale inte ee 0.45 Amperes 
Heater Warm-up Time... ..-seeeeeeee 11 Seconds 


CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


Pentode Triode 

Section Section 
Plate Voltage nn: ecs 6 6s'< t2o 150 Volts 
Screen Voliage........ 125 ~ Volts 
Grid-Number 1 Voltage... —1.0 
Cathode-Bias Resistor... a 56 Ohms 
Amplification Factor.... «+++ 40 
Plate Resistance, approx. 80000 5000 Ohms 
Transconductance......- 6400 8500 Micromhos 
Plate Current. .:....6 00 12 18 Milliamperes 
Screen Current.......- 4.0 .... Milliamperes 
G, Voltage, approx.... —9 -—12 Volts 


lz =10 Microamperes. 
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SIGNAL “A” 


SIGNAL B 


Fig 1. 


In previous issues the NTSC system 
as well as some of the receiver circuits 
were covered. The composite video signal 
has been followed through the various 
signal ‘amplifier and separation circuits 
right up to the color picture tube. 

In the output circuit of each chroma 
amplifier tube, either the R-Y, G-Y or 
B-Y signal voltage is present. Each of 
these voltages must be added to the “Y”’ 
or brightness signal voltage in order to 
reproduce the original Ep, Eg or Eg 
signal voltages (R-Y + Y=Epg, G-Y + 
Y =Eg and B-Y + :Y dig): 


Adder or Matrixing Circuits 


Two signals such as “R-Y” and “Y”’ 
may be combined in a resistive adder 
circuit illustrated in Fig. 1. In this circuit 
R, and Re provide a degree of isolation 
between the sources of signals “‘A’’ and 
‘“B.’’ These two signals add together across 
the common load resistance R;. Signal 
‘‘A’’ is shaded for ease of explanation. 

The circuit shown in Fig. 2 uses two 
triodes in a vacuum tube adder circuit. 
As in Fig. 1, the two signal voltages are 
added together across a common load 
resistance Rp. In the vacuum tube adder 
the signal is reversed in polarity within 
the tubes. The vacuum tube adder circuit 
assures better isolation between the 
signal sources and, in addition, provides 
amplification. The proportion of signals 
“A” and “B” across the load resistance 


may be varied by adjusting R, and R,. 


Resistor type adder circuit. 


TUBES 


SIGNAL ‘A 


OUTPUT 
SIGNAL 


SIGNAL "6" 


The circuits shown in Figs. 1 and 2 
provide the basis for matrixing ahead of, 
or outside of, the picture tube. In this 
type of matrixing, three individual cir- 
cuits, one for each color, are required to 
add the “Y”’ signal to the chrominance 
signals and obtain red, green and blue 


signal voltages. 
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Vacuum tube type adder circuit. 


Most receivers manufactured a few 
years ago used separate tubes to combine 
the “Y” signal with each color signal. 
Receivers now on the market usually use 
the picture tube for this function as can 
be seen in Fig. 3. In this circuit, the “Y”’ 
signal is fed to all three picture tube 


cathodes. The “‘R-Y,”’ “G-Y”’ ‘and “B-Y”’ 
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Picture tube type adder circuit. 
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signals are fed to the red, green and blue 
picture tube grids, respectively. The 
matrixing or adding of the signal voltages 
occurs within the picture tube. 

Fig. 4 shows the signal voltages on 
each picture tube gun as 100% saturated 
red, green and blue bars are scanned. 
When the red bar is scanned, .30 units 
of ““Y”’ are fed to all three picture tube 
guns. Therefore, .70 units of “R-Y” are 
fed to the red gun to form 1.0 unit of 
‘ER: Lhe green and blue guns are each 
fed minus .50. units of ““G-Y” and “B-Y,” 
respectively to offset the plus .30 units 
of “Y’ and cut them off completely. 
When the green bar is scanned, the green 
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Fig. 5. I, Q@ type adder circuit. 


gun receives a total of 1.0 unit of signal 
and the other two guns are shut off. The 
same conditions exist when the blue bar 
is scanned in that only the blue gun 
receives any resultant signal voltage. In- 
asmuch as plus or minus voltages are 
fed simultaneously to the picture tube 
guns, the voltages are added or sub- 
tracted instantaneously. Matrixing is 
thereby accomplished with a minimum of 
circuitry. It should be noted that the 
signal amplitudes shown in Fig. 4 have 
not been attenuated to reduce over- 
modulation and are based on the formula 
Y=0.30R + 0.59G + 0.11B. 

It should also be pointed out that 
matrixing of this type does not lend itself 
conveniently to receivers of the “I” and 
“Q” variety but is a “natural”’ for equal 
bandwidth receivers employing “R-Y,” 
“G-Y” and “B-Y’’ chrominance signals. 
The “A”’ portion of Fig. 5 illustrates one 
method of obtaining positive and negative 
“T” and “Q” signal voltages, whereas 
the “B”’ portion shows how either positive 
or negative “I”? and “Q” voltages are 
combined in a resistive matrix circuit 
to produce “‘kr,” “Eg,” and “Eg” signal 
voltages. The output voltages from the 
circuits shown in the “B” portion of 
Fig. 5 are usually fed to individual voltage 
amplifier tubes before application to their 
respective guns in the picture tube. 


The Color Picture 


SIGNAL AMPLITUDES . . 
During a black and white program each 


EQUAL ZERO 


Fig. 4. 


Signal voltages on picture tube guns as 
red, green and blue bars are scanned. 


gun must “‘paint’”’ a complete picture. If 
only the red gun is operating the mono- 
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Fig. 6. Triads of color dots printed on faceplate Fig. 7. Position of triads in relation to aperture 


of color picture tube. 


chrome picture will appear as black and 
red instead of black and white. The green 
gun will produce a black and green 
picture and the blue gun a black and blue 
picture. During a color program each gun 
will only “paint” that portion of the 
picture which contains its respective 
color. Since three separate pictures are 
produced simultaneously, it is important 
that each picture be superimposed directly 


-over the other two pictures. This is 


necessary in order to produce a “clean” 
picture without color “‘fringing.”’ 

The circuits used to produce a color 
picture reasonably free from color fring- 
ing will now be described. Before doing 
so, however, it should be pointed out 
that it is possible for a color television 
recelver to present a picture without 
noticeable color fringing. Actually the 
color picture tube, as well as the circuits 


and components used with it, have been 


designed with this objective. When any 
item is made, however, there are certain 
specified tolerance limits. As these toler- 
ances are made more exacting the number 
of “rejects” increase and the unit cost 
increases. In order to produce and 
market a receiver at a price consumers 
can afford some of the components used 
in the color receiver cannot be manu- 
factured with the most desirable toler- 
ances. The service technician as well as 
the customer should understand that 
some of the adjustments that must be 
made may be time consuming but are 
necessary; otherwise the receiver price 
might be prohibitive. 
The Aperture Mask Tube 

The aperture mask tube operation is 
based on the use of about 357,000 sets 
of phosphor dots printed upon the inside of 
the picture tube faceplate. Each set of 
phosphor dots, called a triad, is composed 
of one green, one red, and one blue dot 
precisely spaced as illustrated in Fig. 6. 
The aperture mask made of thin metal 
(about .003” thick) and perforated with 
about 357,000 precisely spaced holes, is 


located directly in back of the phosphor 
dotted faceplate and positioned so that 
each aperture mask hole is in line with a 
triad as shown in Fig. 7. 

Each electron beam generated by the 
three guns should converge at the 
aperture mask and strike the correct color 
phosphor dot as illustrated in Fig. 8. All 
of the adjustments which affect the three 
electron beams are specifically made to 
direct the beams through single aperture 
mask holes as shown in Fig. 8. It is 


BLUE BEAM 


GREEN BEAM 


mask holes. 


possible for the beams to converge and 
go through more than one hole as is 
illustrated in Fig. 9. When-this happens 
the purity will be all right and the red 
and green pictures will be superimposed; 
however, the blue picture will be dis- 
placed resulting in color fringing. There 
are a number of adjustments which 
affect the three electron beams and these 
adjustments as well as their effect will be 
described in detail. 
(To be continued ) 
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Fig. 8. The three electron beams converge at aperture mask and strike respective color dots. 
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Fig. 9. Blue beam misconverged but strikes correct color dot. 


Contributions to this column are solicited. For 
each question, short-cut or chronic-trouble note 
selected for publication, you will receive $10.00 
worth of electronic tubes. In the event of dupli- 
cate or similar items, selection wil be made by 
the editor and his decision will be final. The 
Company shall have the right without obligation 
beyond the above to publish and use any sug- 
gestion submitted to this column. Send contribu- 
tions to The Editor, Techni-talk, Electronic 
Components Division, General Electric Company, 
Schenectady 5, New York. 


SERVICE HINTS 


Generali Electric 'tU’’ Chassis and All Chassis Using 
Semiconductor Type Phase Detector 


Quick check for defective horizontal phase de- 
tector. Short plates of diodes, check picture for 
floating condition. If picture floats, replace diodes. 
If picture does not: float through syne, check 
horizontal oscillator circuit for trouble. 


Hotpoint ''U"’ Chassis 
Removal of 6BQ6 horizontal output tube will 
facilitate sound transformer adjustments or any 
sound circuit repairs. This will remove B plus 
boost and high voltage from the chassis. 


Wedgebrook TV Sales 
603 Walton Rd. 
Pittsburgh 36, Pa. 


SAFETY GLASS REMOVAL 


In most TV receivers with removable safety 
slass, there are a number of handling problems: 

a. Glass might fall when it is removed from 
bottom. 


b. Glass removed from front frequently sticks 


to gaskets or sides of cabinet. 

c. When glass comes out sideways, it may 
stick to gaskets. 

Due to the tremendous amount of safety glass 
cleaned in my-shep,-1 have. developed_a-hetter 
and safer method to remove the safety glass. A 
rubber suction cup about four inches in diameter 
is screwed to a file handle. This enables me to 
remove the safety glass from almost any receiver 
without chance of breakage. 


J. J. Schalit 
1674 Pennsylvania St. 
Denver 3, Colorado 
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TIME SAVERS 


1. When you get a little radio with the 35Z5 
or 35W4 burned out; or you suspect that the 
tubes are not in the right sockets, you can save 
yourself the expense of burning out a new tube 
if you plug the radio into a “‘variac” type of 
AC autotransformer and ‘“‘crank’’ up the voltage 
slow and easy. This way you can tell if just one 
tube or the whole string is going to get the full 
voltage from the line cord. The presence of a line 
short can be determined this way without even 
taking the radio out of its cabinet. Also, this 
procedure for ‘“‘checking for shorts’ is very 
impressive on the waiting customer. 


2. The new type Band-Aids (the tan colored 
type that is advertised as so adhesive they will 
pick up an egg on contact) is the best thing we’ve 
ever found to patch up the big tears in speaker 
cones. Of course, just use the ends and cut off 
the gauze part in the middle. 


3. We have more success soldering the fila- 
ment pins on. intermittent picture tubes by 
squirting a tiny amount of liquid solder flux 
from a regular hypodermic syringe right into ‘the 
pin. Of course, open up the pin first by melting 
the solder. The flux will boil out and clean the 
tungsten wire inside when you resolder it. 


4. Did you give up trying to clean those foggy 
plastic safety glasses? Try a little penetrating 
oil on a soft cloth. You will see a miracle. Wipe 


_ it off as thoroughly as possible afterwards. Don’t 


buy “‘Liquid Wrench’’; it is not penetrating oil. 
We have also been using penetrating oil to clean 
tuner contacts and volume controls for years. 


5. When you have to change a volume control 
assembly, or a filter condenser, or a set of 
seleniums; for heaven’s sake don’t cut each 
wire off individually. Where several wires all are 
soldered to the same lug—cut off the whole lug. 
That way you reduce your chances of error when 
putting in tne new part, and you speed yourseir 
up considerably, because you resolder the wires 
in bunches. This even applies to changing tube 
sockets; and will cut your time to at least half 
for most jobs. 

Leo A. Scarpino 
Electronics of Omaha 
4624 So. 24th Street 
Omaha, Nebraska 
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6CL8-A—SCL8-A 
TRIODE-TETRODE 


The 6CL8-A is a miniature tube which contains 
a sharp-cutoff tetrode and a medium-mu triode in 
one envelope. Intended primarily for service as a 
combined triode oscillator and tetrode mixer in 
VHF television tuners, the tube features a con- 
trolled heater warm-up characteristic which 
makes it especially suited for use in television 
receivers with series-connected heaters. 

The 6CL8-A is unilaterally interchangeable, 
both electrically and mechanically, with the 
6CL8. It differs primarily from the 6CL8 in 
having a tetrode section with lower grid-plate 
capacitance and higher transconductance. 

Except for heater ratings, 5CL8-A is identical 
with the 6CL8-A. 


5CL8-A 6CL8-A 


Heater Voltage, ACorDC.. 4.7 6.3 Volts 
Heofer Current... 5:6 6 acc ena 0.6 0.45 Amperes 
Heater Warm-up Time..... 1] 1] Seconds 


AVERAGE CHARACTERISTICS 


Tetrode _‘Triode 
Section Section 


Plate Voltage....+++> 100°? 125-425 Volts 
Screen Voltage.....-- 100 E25: sexes Volts 
Grid-Number]l Voltage. rer cate Yolts 
Cathode-Bias Resistor. ... «.-.. 56 Ohms 
Amplification Factor... ... sivlgie ee 

Plate Resistance, approx ... 100000 5000 Ohms 
Transconductance ....8200 6400 8000 Micromhos 
Plate Current....-.++ ees 12 15 Milliamperes 
Screen Current....++ «+. 4.0 ...Milliamperes 
G, Voltage, approx.. ..- IO ==9 Volts 


lz =10 Microamperes 


This copy of Techni-talk comes to you through the courtesy 
of your local General Electric Tube Distributor. 
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Fig. 1. Side view of picture tube with purity, deflection and convergence components. 


Mechanical Adjustments 


Fig. 1 is a side view of the color pic- 
ture tube and shows the location of vari- 
ous adjustable components which directly 
control the three electron beams. The 
purpose of each component and the effect 
it has on the electron beams should help 
clarify the operation of this type picture 
tube. Each component. will be described 
as it appears going from right to left in 
Fig. 1. This should not be considered as 
the proper order for making adjustments. 
Always follow the information given in 
receiver manufacturer’s instructions. 


Fie!d Equatizing Magnets 


At the right of Fig. 1 three of the six 
field equalizer magnets can be seen. The 
purpose of these magnets 1s to counteract 
the effects of any magnetic fields which 
may cause impure color areas at the edges 
of the screen. Each magnet can be ad- 
justed by either turning or pushing the 
outside knob either in or out on its slip- 


screw mounting. When the magnet is as 


far away as possible from the rim of the 
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Save your fingers! Use 
G-E Tube Puller to re- 
move and replace”“HOT” 
tubes. Ask your distribu- 
tor for No. ETR-1094. 


Fig. 2. . Degaussing 
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picture tube, it is partially enclosed in a 
metal cup which acts as a “keeper” and 
short-circuits most of the magnetic field. 
The adjustment of these magnets is part 
of the “purity” adjustment. This adjust- 
ment is usually made with only the red 
gun operating (green and blue guns biased 
“‘off’’). The blue and green fields are then 
checked individually and “touch-up”’ ad- 
justments made if necessary. Any external 
magnetic field including the earth’s mag- 
netic field can alter the normal path of 
the three electron beams and cause one 
or more of the beams to strike incorrect 
color dots. 

If, after making the purity adjustments, 
it is not possible to obtain a raster that is 
pure in color it is possible the metal bell 
of the picture tube has become magne- 
tized. This magnetism will produce dis- 
coloration along the outside edges of the 
raster and must be removed. This is 
accomplished by a simple procedure 
known as demagnetizing or “‘degaussing.”’ 
The usual method used for degaussing is 
to place the magnetized object in an a-c 
field of sufficient strength to overcome 
the permanent magnetism and _ then 
gradually remove the a-c field. 


How to Make a Degaussing Coil 


In order to properly degauss the metal 
in a picture tube a rather sizeable coil 
with adequate strength is required. Some 
coils designed for this purpose are now 
commercially available but a coil can be 
wound in a short time and at a reasonable 
cost. The material required is about four 
and one half pounds of No. 20 enameled 
wire, a 10-12 ft a-c line cord with plug, 
a roll of friction tape, and a roll of plastic 
electrical tape. The coil is made by winding 
about 425 turns of the No. 20 magnet wire 
on around form about 12 inches in diame- 


| constructed as described. 
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Fig. 3. Electron gun assembly used in aperture mask picture tube. 


back of the mask (point “B” in Fig. 5) 
as the beams approach the edges. Assum- 
ing that all three beams converge Cor- 
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Color Receivers-[\V—Matrixing Circuits and 
Aperture Mask Tube 
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rectly at the center, as the beams are 
swept toward the edge, the point of con- 
vergence will be along the dotted are 
shown in Fig. 5. Under these conditions, 
all three beams will not be “pinpointed”’ 


but will be somewhat separated, as shown 


on the left side of Fig. 5. A larger than 
normal percentage of the beam current 
may then be lost due to striking the edges 
of the aperture mask holes. That portion 
of each beam which gets through the 
aperture mask may not hit a single triad 
but, since the beams are wider apart, 
could hit three different triads. Obviously 
the convergence would be “way off” 
under these conditions. 

To obtain convergence over the entire 
screen it is necessary to magnetically 
influence the beams so they converge at 
all times at the aperture mask and not 
at any other point. Current waveforms 
which are directly opposite to the “static 
convergence arc’ (shown in Fig. 5) are 
obtained from the horizontal and vertical 
circuits and applied to the dynamic con- 
vergence windings in the convergence 
assembly. These waveforms and how they 
are properly shaped and used will be 


described in a later issue. 


Raster Size Correction 


The raster size control shown at the 
bottom of the convergence assembly in 
Fig. 1 is the adjustment for an oversize 
red or green raster. This condition will be 
indicated by a small amount of red (in the 
case of an oversize red raster) and by a 
small amount of green (in the case of an 
oversize green raster) on the upper edge 
of the top and the lower edge of the 
bottom crosshatch lines. 
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Do you have a tube dispenser? If not, ask 
your distributor for a G-E SEE-LECT-A-TUBE. 
This wall-mounted unit holds 250 tubes with 
all types visible. Friction ridges on each side 
allow any tube to be removed without af- 


fecting the position of any other tube. Ask 
for ETR-1219. 


BLUE BEAM POSITIONING MAGNET. 
IS ROTATED TO MOVE BEAM IN- 


DIRECTION “SHOWN 


| sare LLLL ALLEL | 
INTERNAL BLUE GUN 
POLE PIECES © 


(VIEW F FROM FRONT OF GUN) 


‘Approximate position of blue Bean positioning — and ‘direeiien of movement. 7 


Fig. 6. | 


Purity Magnet 


The purity magnet is shown at the left 
of the convergence assembly in Fig. 1. 
This magnet is located in line with the 
gap between grids number 3 and 4. This 
unit is composed of two thin ring magnets 
which may be rotated with respect to 


ELECTRON 


WITHOUT DYNAMIC 
CORRECTION BEAMS 
WOULD CONVERGE 
ALONG THIS ARC 


STATIC 
coe RGENCE 


‘\ 
APERTURE 
MASK 


Fig. 5. 


WITH DYNAMIC CORRECTION 
BEAMS CONVERGE AT 
APERTURE MASK OVER 
ENTIRE AREA 


PHOSPHOR 
a SCREEN © 


SS GLASS FACEPLATE 


Point of convergence with and without dynamic correction. 


TT Ts 


DIRECTION OF 


“wwe BEAM | MOVEMENT 


BLUE GUN 


each other to increase or decrease the 
strength of the magnetic field. The ad- 
justment of this unit brings the “‘starting 
points’’ of the electron beams to the 
points for which the tube was designed. 
It also corrects for the earth’s magnetic 


field effects. 


Blue Beam Positioning Magnet 


The blue beam positioning magnet is 
next to the purity magnet in Fig. 1. This is 
an adjustable permanent type magnet 
located over the blue gun positioning pole 
piece as shown in Fig. 6. As this magnet 
is rotated it causes the blue beam to move 
either left or right on a horizontal plane 
as shown at the right of Fig. 6. 

It may be found that better con- 
vergence can be obtained by positioning 
this magnet between the blue and red 
guns or with the center of the magnet 
directly. over the blue gun pole piece 
shown on the left of Fig. 6. The position 
which results in the best convergence 
should be considered as the “right”’ 
position. 


Red and Green Drive Controls 


The red and green drive controls shown 
at the extreme left of Fig. 1 are used when 
making the “grey scale’ adjustment. 
These two controls are adjusted to 
equalize the drive on all three guns and 
produce white “highlights’”” in a mono- 
chrome picture. Approximate settings are 
ordinarily made with the brightness con- 
trol set at a high level. 


(to be continued) 
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Sign-A-Rama ETR-1290A 


Command attention for blocks! Adver- 
tise your service business with this new 
concept in illuminated signs — brightly 
lighted with six flashing lamps that give 
6500 lumens output. Hardware includ- 
ed. Size — 24” x 48”. Color — red- 
orange, black, grey and white, 


this 
za pe double faced sign. 
“@aamel on 18-gauge metal. All 
hanging Be divaic included. Size — 48” 
x 36”. Color — red-orange, black, grey 
and white. 


Projecting Sign Nameplate — ETR-1566-1 


Wl ‘YOUR NAME “HERE E 
Two-Way Light Set ETR-1566-2 
Bright illumination for your outdoor 


sign and store front. Attaches to hang- 
ing hardware provided with ETR-1566. 


Your name individually processed on 
18-gauge metal. Attaches to hanging 
hardware provided with ETR-1566, 


Functional advertising for your service shop. 


Illuminated Can be hung in display window or wall. Also, an 
Clock easel is provided so that the clock can be used 
as a self-standing counter display piece. Long- 

ETR=1291 A 


life buibs included, Size — 16” diameter. Colors 
— red-orange, black, grey and white. 


a 


e Magnet holds light 
securely to chassis 


e Swing-beam puts light 
where you need it 


+ 
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e Uses standard batteries 
which are easily replaced 
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NOTE: The disclosure of any information herein 
conveys no license under any General Electric 
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ment (or any other liability) arising out of use 
of such information by others. 
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NOISE CANCELLER CIRCUITS 


- Several different noise canceller cir- 
cuits have been used in General Electric 
TV receivers during the past several 
years. The original circuit was first used 
in the “Stratopower” chassis and was 
the type using two triodes feeding a 
common load. Essentially the same 
circuit was used in the “EE”, “H”, “J” 
and “O” chassis. The pentagrid type of 
canceller was first used in the “G” and 
“K” chassis. It has had improvements 
in control of Gl bias in later receivers 
and has appeared in the “S”’, “ST”, 
“U” and “U2” receivers. The late ver- 
sion of the “U2” contained still another 
variation. The canceller control tube 
was eliminated and the d-c bias for 
G1 of the canceller tube was controlled 
from the first I-F amplifier tube. Each 
type of circuit used in the various 


model receivers will be described indi- 


vidually. 


Basic Noise Canceller Circuit 
Used in “EE”, “H’’, “J” and 
“OO” Receivers. 

The noise canceller is a device 
designed to combat ignition and similar 
interference which often is a cause of 
sync y pieatiate 


| SWiTcH | 


AGC.T 


| Noise canceller circuit used 7 EE, 7 1H, “ 


Fig. 1 shows the type of noise can- 
caller .cireuit used -in: “EE”, “Healy” 
and “O” receivers. The sync amplifier 
tube (V113A) receives the video signal 
derived from the video detector as 
shown in Fig. 1. V113A amplifies and 
inverts the signal, thereby making the 
syne pulses positive at its plate as 
shown. 

The noise inverter or canceller, 
V113B, is tied across the output of the 
syne amplifier V113A. The cathode of 
the canceller has a fixed positive bias 
applied by virtue of R301, R302. Its 
grid is maintained at a negative bias 
level proportional to the peak voltage 
of the incoming signal. This negative 
grid bias is obtained from the crystal 
diode, Y151, and suitably filtered by 
R166 and. C169. These two bias vol- 
tages combine to cut off the canceller 
tube, V113B, so that it will normally 
not conduct in the presence of a 
received television signal. 

The cathode of the canceller, V113B, 
is fed a signal consisting of video and 
negative-going sync as well as impulse 
noise, if any (figure 2). Since the can- 
celler is biased off and will not pass 
any eat less than the sync-tip level, 


Fig. 1. : 
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VIDEO. 
I-F GRIDS 


Fig. 2. 
and same signal with large bursts of 


Normal video signal in “‘A“’ 


noise ‘‘covering” practically two 


complete horizontal lines in “‘B.“’ 


nothing happens until a noise burst of 
greater-than-sync-tip level occurs, When 
this happens, the canceller tube, V113B, 
will conduct heavily, and virtually 
short-circuit the output of the sync am- 
plifier. Of course, during the time inter- 
val of the noise burst, neither sync nor 
noise will be present in the output of 
the sync clipper (figure 3). At these 
times, the inertia of the sweep circuits 
r “fly-wheel” effect is relied upon to 
maintain proper frequency. After the 
noise burst ends the canceller tube, 
V113B, ceases to conduct and the cir- 
cuits return to normal operation. (For 
maximum efficiency, however, the can- 
celler is normally biased in such a 
manner as to slightly wipe sync. This | 
is mentioned here instead of earlier, to 
prevent confusion.) 
The composite video waveform from 
the plate of V113 A & B (depending on 
(Continued on page two) 


CEO OO OSE EE EOE HEH O EE EHE EH EEEEEHEF EEE HSE TSE HES SHEE ESET EHETEHSEE SHOE SEHOOEE THESE OE EEEE 
SOOOCO HEHEHE EES EH HEE EEOEEEE FEES EEE EOE ETHSO EEE REO EEE EEE OSEO EEO EHF SEH EEE SESS O EES 
‘POO OEE REAE SETH HFS TH OE ETH EOE HEEEEE TOES ESO ESEOESEEEESESES ORDO SEHD SEH OSEHOOOHEEEEOE 
POPS ROOE CHC O HOES ESSE OE SEOES EEE TEESESE FEO ESOS OH ESE HEEEEH OTOH DEES EE EE SH EEOHEEES HEED 


Is your service bench 
equipped with a mirror? 
The G-E Bench Mirror 
is readily adjustable for 
easy viewing. This ac- 
cessory will save valu- 
able servicing time and 
make bench work easier. 
Ask your distributor for 
ETR-1275. 


SERVICE NOTES 


Excessive Width — U2 Receivers 

For the past several years, our de- 
signs have not included a width control, 
and our design centers are such that 
under conditions of low line voltage, 
the raster will fill the mask. At higher 
line voltages, the width increases some- 
what. There may be cases where a com- 
bination of high line voltage and 
unequal distribution of component tol- 
erances could result in a customer 
complaint of excess width. 

A complaint of this type may be 
described as poor horizontal linearity, 
or left side stretch, or just plain too 
wide. It is actually the extra width 
which causes the impression of poor 
linearity, and reduction of the width 
would return linearity and stretch to 
normal. 

To decrease width, the following 
change may be made: 

1. Increase the horizontal output 
tube screen resistor, R264 from 
8200 ohms to 12000 ohms which 
reduces the horizontal output with 
resultant decrease in high voltage 
and width. 

2. Decrease damper capacitor, C262 
from 260 mmf, to 210 mmf., which 
brings the high voltage back up to 
its normal value and further re- 
duces the width. This 210 mmf. 


® Have you had trouble 
$ removing safety glass? Thi 
@ removing satety glass! 1s 
e G-E Service Aid will help 
® you remove safety glass 
e , S 

e@ easily and safely. Saves 
® time and prevents damage 
7 glass or cabinet. Ask 
e your distributor for ETR- 


@ 1592 Safety Glass Puller. 
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SYNC.PULSES MISSING FOR 
DURATION OF NOISE BURST 


Fig. 3. Resultant sync output 

(hole punching). 

noise conditions, if any) is next im- 
pressed upon the grid of the clipper 
tube, V116A, through capacitor C302 
and the network consisting of C303 and 
R304. Since the sync information is of 
positive polarity at this point, it will 
cause the grid of the clipper to draw 
grid current and consequently charge 


4KV capacitor is catalogued as 
RCW3356 or WT18X327,. 


Both components must be changed to 
preserve circuit relationships, and a re- 
duction of width of approximately. two 
inches will result. The change is recom- 
mended only in cases of actual com- 
plaint. 

Repair of Ratio Detector Transformers 

Some ratio detector transformers 
used in older receivers, such as U, MM, 
Q2, etc., developed leakage in the capac- 
itor mounted in the base of the 
transformer. These transformers were 
formerly known as RTD024, RTD0O25, 
and RTD026. It has been the common 
practice to replace the entire trans- 
former in case of failure, 

We herewith present a procedure for 
repairing the defective transformer 
without removing it from the chassis. 
At your discretion, this procedure may 
be used rather than replacing the com- 
plete transformer. There is a possibility 
that this may be a shorter and easier 
operation with less likelihood of dam- 
age to associated circuits. 


The procedure is as follows: > 
1. Remove the shield can from the 
assembly. 


2. Unsolder 1 or 2 coil leads suffi- 


cient to remove the coil form 
from the plastic base. Identify the 
leads to insure replacement to the 
proper terminals. 

3. Break the heat seal posts and re- 
move the plastic cover. 

4. Remove the top contact plate by 
bending. This will break loose 
near the terminal and open the 
capacitor. 

“Ss Remove and discard silvered mica. 


—— Noise Canceller Circuits (con’t) 


C302 and C303. This negative charge 
sets the operating bias for the clipper. 
This bias voltage is such that the tube 
is biased beyond cut-off and hence 
passes only the most positive portions 
of the driving signal, i.e., the sync infor- 
mation. The only signals to be found 
at the clipper plate, therefore, will be 
horizontal and vertical sync pulses 
which have been stripped free of video 
and blanking information (figure 4). 
The inclusion of the network consisting 
of C303 and R304 permits rapid recov- 
ery of sync after impulse noise inter- 


6. Replace the cover by softening 
the plastic base with heat or ce- 
ment cover to base with Glyptal. 

7. Install a 120 mmf. capacitor, 
WT19X38, to the secondary ter- 
minals on the plastic base. Termi- 
nals A and B in Fig. 1. 

8. Replace the coil and reconnect 
the coil leads to the proper ter- 
minals. The leads must be con- 
nected to the correct terminals for 
proper operation. 

9. Replace the shield can making 
sure the added capacitor and the 
terminals do not short to the can. 

10. Align if necessary. | 

An exploded view of the transformer 

assembly is shown in Fig. 1. 


VERTICAL EQUALIZING HORIZONTAL 


SYNC. PULSES PULSES SYNC.PULSES 
aN a 
a el a i 
Fig. 4. Composite sync at plate of 


clipper. 
ference by the introduction of a 
“double” time constant. C303 discharges 
rapidly after a noise pulse, while the 
charging time constant of C303 and 
R304 is made quite long. The charge 
on capacitors C302 and C303 is per- 
mitted to slowly leak off through R305, 
R171 and R166 toward a minimum 
reference bias voltage developed by 
the crystal diode, Y151. 
(Continued in next issue ) 
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WARRANTY — When used within its rating in a 
standard home television receiver, each General 
Electric Direct View Television Picture Tube 
(hereinafter referred to as a television picture 
tube) sold for replacement purposes is warranted 
against defects in workmanship and materials for 
a period of twelve (12) months from date of instal- 
lation in a User’s set. General Electric Company 
reserves the right, however, to limit its warranty 
to a total of eighteen (18) months from the date 
of shipment, as determined by the code date on 


such replacement tube. 


OPERATION OF REPLACEMENT TELEVISION 
Each warranty card provided with tubes shipped 
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TV PICTURE TUBE 
| tubes WARRANTY AND ADJUSTMENT POLICY 


A Clear-Cut and Well Defined Procedure to Protect You and Your Customers 


The tube must, in the event of such defects 
appearing within the warranty period, be returned 
by the User for inspection and replacement to the 
source from which the User purchased the tube or 
to his Service Dealer, together with his Claim 
Card or Warranty Certificate. 

The foregoing is in lieu of any other watranty or 
liability on replacement picture tubes, express, 
implied, or statutory, and General Electric Com- 
pany neither assumes nor authorizes any person 
to assume for it any other obligation or liability 
in connection with said tube. 


PICTURE TUBE WARRANTY CARD PROCEDURE 


of this card will be designated as follows: 


to Distributor after June 1, 1958 will be serially 


numbered corresponding with the serial number of 
the tube with which it is cartoned. The three parts 


GENERAL @® ELECTRIC  tuse seriac no. 160074 


TUBE CODE 
REPLACEMENT TELEVISION PICTURE TUBE re ie 
WARRANTY 


PURCHASED FROM: 


| DISTRIBUTORS NAME & ADORESS 


SQEON TG: —— Se ee 


DATE 
| USERS NAME & ADDRESS perenne’, MONTH Oar YEAR 
OATE OF | 
ADJUSTMENT 


MONTH Oar YEAK 


IN EVENT OF FAILURE WITHIN WARRANTY 
| NATURE OF FAILURE 


DEALER FILE CARD 


GENERAL @@ ELECTRIC rue sen no. L 60074 


REPLACEMENT TELEVISION PICTURE TUBE TUBE Cope 
REGISTRATION 
PLEASE DO NOT FOLD, SPINDLE, OR BUTILATE THIS CARD 


PURCHASED FROM 


| OEALERS NAM 
ADDRES DATE PURCHASED 


MONTH DAY YEAR 


USERS NAME___ 


STREET 


CITY. STATE__ff Sas 


MAKE TV SET. 


DATE SET PURCHASED 


USER REGISTRATION POST CARD 


GENERALQQ ELECTRIC sue senracno 160074 


REPLACEMENT TELEVISION PICTURE TUBE Rone SDE 
USER WARRANTY CERTIFICATE ees CATE = 


DATE INSTALLED 


SOLD TO: 
NAME OF USER: 


MONTH DAY YEAR 
ADDRESS 


DEALERS NAME KEEP THIS CARD IN 
er 
A SAFE PLACE. IT 


ASSURES YOU THE 
MAXIMUM WARRANTY 
TO WHICH YOU ARE 
ENTITLED. 


IN EVENT OF FAILURE WITHIN WARRANTY DATE OF FAILURE 
A 


SIGNATURE 
OF USER 


AODRESS 


DISTRIBUTORS NAME 


ADDRESS 


NATURE OF FAILURE 


© 


IF 


A, 
B. 
on 
DD. 


(1) Dealer File Card (2) User Registration Post- 
card (3) User Warranty Certificate 


PROTECT YOUR CUSTOMERS” e 


FOLLOW THESE DIRECTIONS: 


DEALER FILE CARD 


A. When you sell the tube to the User, fill out the information required on 
each of the three warranty cards that came with the tube. Be sure the 
information on all three of the cards coincides. 

B. File your Dealer File Card. 


USER REGISTRATION POSTCARD 

Be very careful when removing cards from booklet, that postage tab 
remains intact on User Registration Postcard, as in illustration. 

Under new postal law, effective August 1, four (4) cents postage is 
required for this card. 

Give this card to the User and instruct him to mail it to General Electric 
immediately. This card must be on file at the General Electric Company 
for warranty to be considered valid. 


USER WARRANTY CERTIFICATE 


Give this card to the User with the suggestion that he keep it: in a 
safe place. 


THE TUBE FAILS WITHIN THE WARRANTY PERIOD: 


Inspect tube to see if it is defective. 

Compare the Dealer File Card and the User’s Warranty Certificate to determine 
if an adjustment is in order. 

If adjustment is in order, replace the User’s tube. 

Return defective tube with User’s Warranty Certificate to your General Electric 
Distributor. 
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TRANSISTORS ARE MADE 


Ideal Manufacturing Conditions — At 
General Electric’s Buffalo Plant, envi- 
ronmental conditions are very closely 
controlled. Slight pressurization con- 
trols dust concentration by making the 
air flow out of the transistor manufac- 
turing area. Here highly skilled workers 


fuse base leads to the transistor bar 


in this immaculate “Snow White” 
operation. 
Assemblies Closely Checked — This 


Kodak Contour Projector enlarges the 
transistor sub-assembly fifty times, 
enabling a thorough visual check to be 
made. From beginning to end, the deli- 
cate operations necessary to make a 
high quality, reliable transistor are per- 
formed under microscopic surveillance. 
Every precaution is taken to make the 
end results measure up to General 
Electric standard of quality. 


Performance As Specified — Before the 
transistors are capped, their electrical 
performance is checked in these “dry 
boxes” which enable temperature and 
humidity conditions to be very closely 
controlled. Most tests are far more 
stringent than will be encountered by 
the transistor under normal operating 
conditions. 


Will The Leads Take It? — Mechanical 
tests include vibration, leak detection, 
temperature cycling, centrifugal, and 
humidity. Here leads are tested for 
fatigue limits by attaching one pound 
weights in a special testing rack and 
bending the transistors back and forth 
three times. 


Ruggedness A Byword — Have you 
wondered about possible damage in- 
curred in dropping a G-E Transistor? 
This “Guillotine” subjects weighted 
transistors to a free fall resulting in a 
shock rated at 1500 G’s, which in lay- 
man’s terms, is equivalent to dropping 
them off the Empire State Building! 


FROM A LUMP OF METAL TO 
AN ELECTRONIC MARVEL 

At General Electric the production 
of transistors begins with the further 
refining of the. basic raw material — 
either germanium or silicon. Through 
a zone refining furnace, an alternate 
melting and refreezing process produces 
an ingot of metal that is 99.99999% 
pure. Various processes are then used 
to produce either rate-grown, meltback, 
or alloy junction elements that are the 
heart and soul of the transistor. 

The alloy-junction type, which was 
first developed in General Electric 
Laboratories, uses a thin wafer of metal 
mounted on a cradle (a sort of picture 
window). Small dots of indium are al- 
loyed on each side producing the all- 
important PN junctions to which 
electrodes are fused. In the rate-grown 
type, also introduced by General Elec- 
tric, a bar of metal is grown to produce 
alternate “P” and “N” type regions. 
This is then sliced to produce pieces 
about 10 mils by 10 mils by 100 mils 
with the thin “P” layer in the center 
and long “N” regions on each side. This 
tiny bar is then mounted onto a header 
and soldered to two electrodes, one be- 
ing attached to each end of the bar. 
(See photo at left showing magnified 
assembly ) 

The meltback and double meltback 
processes are further refinements which 
makes possible good performance at 
higher frequencies, with higher alpha- 
cutoffs, high base to emitter breakdown 
voltages, and other increases in per- 


formance. The final assembly operation © 


for all types is the welding of the metal 
cap to the header assembly in an 
atmosphere which protects the transis- 
tor from contamination. 

Semiconductor products actually got 
to market earlier in the rectifier busi- 
ness than in the transistor business. Of 
particular interest today is a device 
recently introduced by General Electric 
comprising more than two rectifying 
junctions — called a SILICON CON- 
TROLLED RECTIFIER. Basically it 
will perform the same function as a gas 
thyratron although only about 1/100 
the size. 

Future uses for transistors and other 
semiconductors seem to be limited only 
by the imagination. Automobiles, home 
appliances, machinery — both office 
and factory, will be making use of 
these electronic marvels, broadening 
the use of electronic circuits to an ex- 
tent almost beyond comprehension. And 
one of the foremost suppliers of these 
extraordinary devices will be GEN- 
ERAL ELECTRIC, backed by its 
unequaled research facilities and repu- 
tation for quality second to none. 
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400 MA GERMANIUM 
TV RECTIFIERS 


As of September 1, 1958, only two 
types of Germanium TV Rectifiers will 
be offered for selenium replacement, 
greatly simplifying the line and offer- 
ing the serviceman 400ma units at a 
price lower than he formerly paid for 
250ma units. These types are the 
1N1008 Halfwave Type and_ the 
1N1016 Doubler Type. Both units 
have a 400ma rating. 

The 1N1008 will have a list price 
of $2.50 and the 1N1016 $5.00, 

Complete information for proper 
selenium replacement selection is avail- 
able in the GENERAL ELECTRIC 
Germanium TV Rectifier REPLACE- 
MENT GUIDE. 


Type IN1008 Type IN1016 
Halfwave Doubler — 
@ & @ 
JUST OUT! GENERAL ELECTRIC 


TRANSISTOR MANUAL 
Latest applications, circuit 
diagrams and specifications 


The greatly expanded new 3rd Edition 
of General Electric’s Transistor Manual is 
just off the press. Throughout its more than 
160 pages you'll find the very latest advances 
in the art of transistors and rectifiers. 


The G-E Transistor 
Manual has become 
the most-used book 
in the transistor field. 
Get your copy from 
your G-E Tube Dis- 
tributor. 
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50DC4 DIODE 
FOR HALF-WAVE POWER 
RECTIFIER APPLICATIONS 
The 50DC4 is a miniature half-wave 


rectifier designed for use in line-operated 
equipment having series-connected heaters. 


.The heater is tapped to permit operation 


of a panel lamp. 

It is expected that the 50DC4 tube will 
be used principally in 
two or three tube 
phonograph ampllifi- 
ers. The 50DC4 could 
also be substituted for 
the 35W4 in “higher 
than normal” line 
voltage areas. 

Heater Voltage, AC or DC 50+ 10% V 

Heater-Tap Voltage 1oV 

Heater Current 0.15 Amp. 
CHARACTERISTICS AND TYPICAL 


OPERATION HALF-WAVE RECTIFIER 
WITH PANEL LAMP NUMBER 40 
OR NUMBER 47 


EIA 5BQ 


‘Heater Voltage (Pin 3 to 4) 45 45V 


Heater-Tap Voltage (Pin4to6) 5.5 5.5V 
Heater Current (Pin 3 to 6) 150 150 ma 
AC Plate-Supply Voltage, RMS 117 I117V 


Filter Input Capacitor 40 40 uF 
Total Eff. Plate-Supply 

Impedance 158 52 
Panel-Lamp Shunting Resistor 100 752 
DC Output Current 90 100ma 


NEW TV PICTURE TUBE 
REPLACEMENT GUIDE 


Lists over 320 
__ monochrome 


and color 
picture 


Ask your distributor for ETR-702C. 


tubes. 


GENERAL ELECTRIC “GOLDEN 
CLASSIC’ AND “STEREO CLASSIC” 
STEREOPHONIC MAGNETIC VARI- 
ABLE RELUCTANCE HIGH FIDELITY 
CARTRIDGES | 

The new General Electric “Golden 
Classic” and “Stereo Classic” Stereo- 
phonic Magnetic Variable Reluctance 
High Fidelity Cartridges climax the 
G-E tradition of outstanding cartridge 
performance at moderate cost. This tra- 
dition began in 1946 with introduction 
of the initial monaural type, and 
reached new heights in 1957 with intro- 
duction of the world-famous VR-II 
Four-Gram Series. 


The inherent high quality of repro- 
duction resulting from magnetic vari- 
able reluctance design is even more 
pronounced in stereophonic cartridges. 
Stereophonic disc recordings require 
extremely high lateral and vertical com- 
pliance, low record and stylus wear, 
low intermodulation and harmonic dis- 
tortion, and highly effective separation 
between the dual stereo signals. These | 
qualities are offered by the “Golden 
Classic” and “Stereo Classic” Cartridges 
in full measure. 


The “Golden Classic” type GC-7 and 
“Stereo Classic” type CL-7 cartridges 
are similar in all design respects ex- 
cept that type GC-7 has a .7 mil dia- 
mond stylus, and type CL-7 has a .7 
mil synthetic sapphire stylus. Their 
applications are in stereo systems with 
either turntables or record-changers. 


The “top audiophile performance” 
version of the “Golden Classic” cart- 
ridge is type GC-5 which uses a .5 mil 
diamond stylus. The .5 mil stylus ver- 
sion is designed for application only in 
turntables with high quality tone arms. 


Although outwardly similar tc the .7 
mil stylus types, the GC-5 will have 
several performance ratings which are 
considerably higher. As an example the 
GC-5 will have a 20 through 20,000 
cycle frequency response, at a tracking 
force of 2 to 4 grams. Both the “Golden 
Classic” Model GC-7, and the “Stereo 
Classic” CL-7 have a frequency re- 
sponse of 20 through 17,000 cycles at 
a tracking force of 3.5 to 7 grams. 


| 
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Those desiring to have letters published in 
this column should write the Editor, Techni- 
Talk, Electronic Components Division, Gen- 
eral Electric Company, Schenectady 5, New 
York. For each such letter selected for 
publication you will receive $10.00 worth 
of General Electric tubes. In the event of 
duplicate or similar items, selection will 
be made by the Editor and his decision 
will be final. The Company shall have the 
unlimited right without obligation to pub- 
lish or otherwise use any idea or sugges- 
tion sent to this column. 


Caution: The ideas and suggestions ex- 
pressed in this column are those of the 
individual writers. These ideas and sug- 
gestions have not been tried by the Gen- 
eral Electric Company and therefore are 
not endorsed, sponsored or recommended. 


CONTROL EXTENSION 


To work the controls on the back of | 


a TV set while watching the front is 
quite a job. The screwdriver will slip 
off just about the time you are ready 
to adjust one. To remedy this I took 
a lead pencil and removed the eraser. 
As the metal cap fits snugly over the 


General Electric has previously an- 
nounced a number of “Service-De- 
signed” television receiving tubes with 
design features to insure satisfactory 
performance as replacements in all 
television circuits, 

High reliability techniques have 
been extended to the most-used televi- 
sion receiving tubes, thereby enlarging 
the line of “Service-Designed” types. 
TV viewers, dealers and distributors 
are now given additional measures of 
reliability. 

The principal improvements that 
give you extra values in “Service-De- 
signed” tubes are: 

1. “Snow-White” manufacturing pro- 
cedures — to minimize short circuits be- 
tween tube elements caused by lint and 
dust. 

2. Adoption of an accelerated heater 
cycling test to make sure tubes will 


1B3-GT 3CB6 5EU8 6AU6-A 6CD6-GA 
1H2 3DT6 5U4-GB 6AX4-GT 6CG7 

1J3 4BN6 - 5U8 6BK7-B 6CG8-A 
1K3 4BU8 5V3/5AU4 6BN6 6CL8-A 
1X2-B 4BZ6 5Y3-GT 6BQ6-GA 6CX8 
2AF4-A 5AQ5 6AF4 6BQ7-A 6CY5 
2CY5 5BK7-A 6AF4-A 6BU8 6DN7 
3BN6 — 5CG8 6AL5 6BZ6 6DQ6-A 
3BU8 5CL8-A 6AQ5-A 6BZ7 6DT6 
3BZ6 5EA8 6AU4-GTA 6CB6-A 6EA8 


HOLDER FOR SOLDERING IRON 
Instead of discarding empty spools 
that once held solder wire, bend over 
the edges of the spools and use them 
to rest the iron on. 
Harry J. Miller 
991 — 42nd Street 
Sarasota, Florida 


VERTICAL JITTERS 

Admiral Model No. 21F1, replaced 
all tubes which might be involved but 
to no avail. After pulling set, vertical 
output transformer T402 developed an 
open winding during test. Replaced 
T402 three times with a new one, think- 
ing the transformers were defective due 
to arcing between winding and core. On 
third try, studying schematic very care- 
fully and noting length of this arc, de- 
cided the only source from which this 
high voltage could leak through would 


perform properly under wide varia- 
tions in household line voltage. 

3. Attaining greater uniformity by 
across-the-board use of a new G-E de- 
veloped method of testing for shorts 
Or opens. 

4. Building receiving tubes to meet 
life tests twice as rigid as the Joint 
Army-Navy (JAN) specifications for 
tubes in the entertainment class. 

5. A new method of controlling the 
insulation coating on heater wire to 
prevent “hot spots” that tend to cause 
tube failure. 

6. Tapering the ends of pins on 
octal tube bases to save time for serv- 
ice technicians when inserting and re- 
moving tubes, and to prevent socket 
damage. | 

7. Extending stiff military-type glass 
strain specification tests to all “Service- 
Designed” tubes, 


controls, it is no job to put the pencil 
on a control and adjust it while watch- 
ing the screen. 

Robert E. Redd 

Redds Radio & TV Service 
P.O. Box 12 

Union Furnace, Ohio 


be in the deflection yoke. Noted how- 
ever C429, which is connected between 
the HV and the horizontal yoke wind- 
ings, might be leaky and thus provide 
the shortest path to ground through 
deflection yoke’s horizontal and verti- 
cal coils and through T402 (reason 
winding opened) to ground. Replace- 
ment of C429 (500 mmf, 20 KV) 
remedied the trouble. 

Anthony F. Grossi 

36 Smith Avenue 

Haskell, New Jersey 


CHECK FOR FLYBACK TRANSFORMERS 
The simplest way I have found to 
verify a shorted flyback transformer 
winding is to connect a known good fly- 
back (any type) in series with the 
primary winding of the unit in question. 
To do this, I remove the plate lead 
from the horizontal output tube in the 
set and connect the B plus and output 
plate leads of the substitute trans- 
former between the plate cap and the 


original lead. If the output tube is 
being driven and is receiving screen 
and plate voltage, the substitute fly- 
back will develop high voltage even 
though the questionable unit doesn’t. I 
keep an inexpensive flyback on the 
bench just for such tests with test leads 
and clips permanently attached. 


W. E. Smith 
P.O. Box 24 
Malad City, Idaho 


Be New LLRVIOE-DEVYCNED 1060$4...4.; 5.<. 


8. Development of new materials 
for use in tubes. New anode and grid 
Wire materials permit greater heat dis- 
sipation, thus providing a built-in safety 
factor which allows tubes so constructed 
to run at higher levels of overload be- 
fore failing, or conversely, lengthens life 
at normal ratings. 

9. Use of a new hard-to-remove 
branding ink to prevent removing the 
warranty date code either by accident 
or by deliberate erasure by tube 
counterfeiters. 

Many other improvements are being 
made on individual tube types. 

“Service-Designed” reliability fea- 
tures are being built into the types 
listed below. Many are the high-volume 
movers of today’s TV Service Business, 
the others are being “Service-Designed” 
for use in original equipment — tomor- 
row’s TV Service Business. 


6EU8 12AT7 
6EW6 ~ 12AU7-A 
6J6 12AX4-GTA 
6SN7-GTB 12BY7-A 
6T8-A 12BQ6-GA 
6U8-A 12DQ6-A . 
6V6-GT 12SN7-GTA 
7EY6 17AX4-GT 
8CG7 17DQ6-A 
8CX8 19AU4-GTA 
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SUCCESSFUL 
SERVICE 
MANAGEMENT 


Careful business management is the 
secret of success in small business as 
well as in big business —- and is per- 
haps even more vital to a small business 
which usually has no “fat” to live on. 

Careful management by the indepen- 
dent service dealer today can assure a 
rosy future as we look ahead to 2.2 bil- 
lion receiving tube sockets in electronic 
equipment in the United States by 1962. 
Already we have 1.9 billion operating 
sockets in use, an average of 38 per 
family. 

Sockets mean tube renewals, and 
tube renewals mean good business. Re- 
ceiving tube replacements in 1957 to- 
taled 185 million tubes. The market 
for 1958 promises to nearly match that 
figure. By 1962 the replacement market 
should increase by over 20%, to an 
annual total of 225 million tubes, 

The recession of recent months has 
tended to cause some postponement of 
radio and television repairs. But such 
repairs will not be abandoned indefi- 
nitely. | 
Meanwhile, depending upon their 
local situation, many service dealers are 
finding rémunerative “side lines” in 


Again General Electric will launch 
a nationwide campaign to build 
public recognition for radio and 


television technicians 


The pioneer 1957 All - American 
Awards, by which G.E. paid tribute to 
the many community services by TV 


“SWIM=-—OR SINK!” 


by GORDON E. BURNS 


DISTRIBUTOR SALES MANAGER 
GENERAL ELECTRIC RECEIVING TUBE DEPARTMENT 


custom high fidelity installations and 
service, industrial electronic servicing, 
and in commercial radio communica- 
tions service. 

Over 190 million receiving tubes will 
be used for all replacements during 
1959. This condition literally outlines 
the scope of the service industry for 
more than a year ahead. Coupled. with 
tube replacements, of course, will be 
business in other renewal components, 
repairs and adjustments, and many in- 
stallations of a variety of types. 

In the next five years, rapid growth 
in population, increasing replacement 
demands for durable goods, innovations, 
and other favorable factors will con- 
tribute to economic expansion. During 
this period population should increase 
by 14 million and industrial production 
by 20%. Such growth insures a much 


larger market for industrial electronics, 


including controls, communications, in- 
struments and data processing equip- 
ment. 

In the face of such factors, careful 
business management by the indepen- 
dent service dealer becomes all-impor- 


tant. He must think out his position in 


his community, and his community’s 
position in this expanding economy. 
The service dealer first must assume 
that he, with his special knowledge and 
technical ability and facilities, will be 


an important factor in the shape of. 


things to come. Having made this as- 
sumption, the service dealer then must 
carefully plan to manage his business 
according to the soundest forecasts he 
can muster, He should plan for flexi- 
bility —- alternate ways to employ his 
labor and capital. 

This advice may be somewhat akin 
to advising a man to learn how to swim 
after he has fallen into deep water. But 
businessmen, like swimmers, simply 
must learn to keep their heads above 
water. Some will learn the easy way, 
some will learn the hard way — and, 
unfortunately, some will never learn and 
eventually will go under. 

The important point is to learn to 
swim before you get in deep water. 
Careful business management methods 
which prepare for all eventualities will 
be the salvation of those intelligent 
enough to recognize their value. 


1958 ALL AMERICAN AWARDS 


technicians, were solidly successful in 
capturing the imagination and fostering 
the goodwill of people from coast 
to coast. 

A new awareness was created of 
service dealers’ unselfish activities in 
behalf of others. In 1958, this public 
recognition will be further strengthened 
— by the All-American Awards for the 
current year. 


cece cope 


All American 1957 Award winners met December 10 at 
Washington, D.C. Each winner received a handsome trophy, 
and a check for $500 for community-activity or charity use. 


Again, advertising in LIFE... dra- 
matic window and other displays... 
national press publicity ... all will 
spotlight the television technician and 
his important place in the community. 

Last year’s winners included an 
heroic Texan who swam raging flood 
waters to save lives, a Kentuckian cited 
for helping blind students, and several 
others who devoted much time to de- 
veloping home town youth programs. 

Candidates may be nominated by 
any individual or organization familiar 
with the community service rendered 
by an electronics technician. Letters 
addressed to the All-American Awards 
Committee, General Electric Company, 
Owensboro, Ky., must be postmarked 
not later than October 12. 

Nominees will be judged by an im- 
partial panel of public figures versed 
in community and public affairs. Each 
of the ten technicians whose public or 
community service is judged most out- 


_ standing will receive a trophy and $500 


at a presentation ceremony to be held 

in Washington, D. C., on November 24. 
Ask your nearby General Electric 

tube distributor for complete details. 
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SERVICE NOTES 


TELEVISION 


Power Tuning Repairs—U2 Receivers 


There are two means of operating 
the power tuning units on these receivers, 
(1) by the push buttons, or (2) by the 
remote control unit. If the remote 
control unit operates the motor and 
the push buttons do not, then there is a 
discontinuity in the push-button circuit. 
This is probably caused by either poor 
contact between the brass cup washer 
(new #WT2X52, old #RMCO075) and the 
individual contact springs or poor con- 
tact between the brass cup washer and 
the center shaft. In the former case, it 
is generally only necessary to tighten 
the center hex head screw located be- 
hind the channel indicator window to 
insure positive contact between the 
brass cup and the individual contact 
springs. 

If this is not effective, then it is 
necessary to disassemble the push buttons 
and remove this brass cup and discard 
it. Reassemble the unit with two cups 
back to back. One cup will fit over the 
spring contacts same as before and the 
other cup will receive the plastic knob 
retainer. This will give twelve points of 
contact to the center shaft instead of 
the ce) six. With this assembly and 
wie cefiter hex nut tightened, a yasting 


Zo and enhectiie repair 1s made. 
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All power tuning sets produced since 


e Battery powered (use 


standard ‘‘C”’ size bat ro" 

teries). ture tubes. 
e Checks virtually all 

tubes used in series- lamps. 

string -FV. sets. and 

radios (AC, DC and 

portable). 


ETR-981-A 


Fuse 
and 


Heater 
Checker 


e Tests continuity of 50° 
90°, and 110° pic- 


e Small enough to carry 
in service case or pocket. 


the latter part of November, 1957, have 
power tuning units assembled in this 
manner. 
Correction for Overload on Strong 
Signal—U2 Receivers 


1. Check value of R175 and clip jumper 
across R185. Both resistors are in 
the AGC delay circuit for the tuner. 

2. A very sharp cutoff 12BY7 video 
amplifier in a late version receiver 
together with a remote cutoff 6BQ7A 
or 6BS8 in the tuner will cause over- 
load. To correct this condition new 
tubes should be tried in both cir- 


cuits. RADIO 


Models 675 and P720 Current Readings 


The following is a list of battery and 
collector current readings for the Models 
675 and P720 transistor radios. These 
readings should be taken under no- 
signal conditions (quiescence) with vol- 
ume control at maximum and gang 
condenser closed: 


BATTERY 675 P720 
CURRENT 5 MA. _ 10-12MA. 
XI 5 MA. 8-1 MA 
X2 5 MA. Poke 
X3 5 MA. .8-1 MA. 
X4 5 MA. .8-1 MA. 
XS 3 MA. 2-3 MA. 
X6 bo WEA: 


The above current figures do not ap- 


e Tests fuses and pilot 


during production. 


pear in 675 and P720 service manuals; 
therefore, it is recommended that they be 
added in appropriate places. 


Models P745 and P7¥50—Circuit 
Changes 


To improve the over-all performance 
of the P745 and P750 transistor radios, 
several resistor values have been changed 
Please add _ these 
new values to your schematics. 


P745A 


R1.-—-27K, 33K, or 39K. 
R5 —27K to 39K 
R17—1K to 12K 
P750A 
R1 —18K or 39K 
R4 —330 ohms or 1K 
R6 —27K to 68K 
R20—100 ohms or 150 ohms 
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In the previous issue, Noise Canceller 
Cwcuts used dno “HE,”’ *“H,’* “J” 
““O”’ receivers were described. In this 
issue, the circuits used in ‘‘G”’ and ‘‘K”’ 
receivers will be discussed. 


Noise Canceller Circuit Used in ‘‘G’’ and 
“*K"” Receivers 


A combination clipper and noise can- 
celler circuit is used in the “‘G”’ and “‘K”’ 
receivers, as shown in Fig. 1. This is a 
rather unique device employing only one 
tube to perform both functions. Its opera- 
tion is based upon the use of two succes- 
sive electron stream control points within 
the tube The first control point is used to 
shut off the tube when a strong negative 
polarity noise burst occurs. The second 
control point acts as the normal sync 
clipper. Thus the output of this stage con- 
sists only of sync information, except 
during noise burst periods, during which 
no signal, neither sync nor noise, will be 
found in its output circuit. At these times 
the inertia of the horizontal AFC system 
and the vertical sweep oscillator is relied 
upon to maintain synchronization. This 
stems from the psychology that the 
momentary short-time loss of sync is of 
little consequence and hence is far better 
than having sync plus large amounts of 


NOISE CANCELLER CIRCUITS—II 


noise passing through the sync system. 
Let us first consider the sync clipper 
function of the circuit shown in Fig. 2. To 
simplify the discussion, we shall momen- 
tarily consider that the hi-mu (first) grid, 
pin No. 1, is merely tied to some small 
positive voltage and therefore simply 
allows the passage of the cathode electron 
stream. The second control grid, pin 
No. 7, is fed a composite signal consisting 
of video and positive polarity sync. (This 
signal is derived from the video amplifier 
plate circuit.) The pin No. 7 grid resistor 


is returned to cathode and hence, the grid — 


and cathode form a diode which rectifies 
the applied signal and charges the grid 
capacitor negatively. This negative 
charge leaks off through the grid resistor 
to cathode, partially discharging the grid 
capacitor. This negative bias on the grid 
cuts off the tube, but because the charge 
is allowed to partially leak off, the most 
positive portion of the driving signal (i.e., 
the sync pulses) will cause the tube to 
conduct. Therefore, the plate circuit will 


contain negative polarity sync pulses 


which have been stripped free of video 
and blanking information. This general 
theory applies to most clippers now in use. 

Incidentally, the extra time constant in 
the grid, consisting of C204 and R206 in 


used in ‘“G’’ and ‘‘K’’ receiver. 


se 


NOV.-DEC. 1958 


Fig. 2. Simplified clipper-canceiler circuit. 


Fig. 1 is used to permit rapid recovery 
from the effects of noise and rapid fading 
or flutter by enabling the grid to quickly 
change its operating bias. This ‘“‘double 
time constant” circuit (C200-R202 and 
C204-R206) has been in common use for 
some time. 

Now we shall consider the noise can- 
celler function. One of the characteristics 
of the 6CS6 tube and certain other similar 
types is that the high mu grid (the one 
nearest the cathode) is capable of exhibit- 
ing great control over the tube electron 
flow when biased at or near zero volts with 
respect to cathode. However, when it is 
raised beyond a certain positive amount 
above the cathode, it possesses relatively 
little control and therefore merely acts 
as an accelerating grid. 

Thus, when this grid is supplied with a 
low amplitude negative polarity sync plus 
video signal, as shown in Figs. 1 and 2, it 
will have little control of the beam since 
the grid is returned to some positive volt- 
age selected by the area control. (We'll 
discuss this later, but let’s assume that the 

(Continued on page two) 


Do you have trouble 
positioning a light “on 
the spot” when servicing 


receivers? If you do, the 
G-E Magnetic 


Swing- 
Beam Service Light will 
put the light where you 
need it and leave both 
hands free. Ask your 
distributor for ETR-1593, 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


As 1958 nears a close, attention of 
businessmen is turning to the outlook for 
business in 1959—and plans for the new 
year. 


Total Economy 


The recession which got started in 
September, 1957, reached its low point in 
the spring of 1958. Since that time, re- 
covery in most industries has been sub- 
stantial. A few industries have already 
pushed into new high ground and many 
others will soon do so. Most economists 
including those in General Electric, 
believe that the year 1959 will see a con- 
tinuation of recovery and in general will 
-be an excellent business year. Total in- 
dustrial production, personal income, and 
retail sales will break previous records. 

Despite expected general improve- 
ments, 1959 is not expected to be a 
‘“‘boom’”’ year for all segments of the 
economy. Certain industries, including 
television, appliances and automobiles 
will increase substantially over 1958, but 
will not reach previous high sales rates. 


Set Forecasts 


Our forecasts of television set produc- 
tion anticipate an increase of 10% to 
nearly 6 million, compared with about 
5.4 million in 1958. Improving economic 
conditions, coupled with rising replace- 
ment sales, will support this higher level. 
Saturation of sets has risen rapidly in 
recent years from 65% of households in 
1955 to an estimated 84% currently. This 


grid is somewhat positive with respect to 
cathode.) 

Now if a strong noise burst were to 
occur, the polarity of which must be 
negative because of the video detector 
diode polarity, the negative noise voltage 
would force the grid negative with respect 
to cathode and thus cut the tube off. 
Therefore, neither sync nor noise will be 
present in the output circuit of the stage. 

Although this device is quite ingenious, 
it is not capable of satisfactorily operating 
over the entire range of signal strength 
that the receiver will be called upon to 
handle. Consequently, a means has been 
provided whereby we may alter the 
amount of positive bias on the high mu 
grid according to the incoming signal 
level. This is accomplished by one section 
of the area switch, $201A, shown in Fig. 1. 
In strong signal areas, we raise the posi- 
tive grid bias to lessen its degree of con- 
trol, since in.these areas the amplitude of 


Noise Canceller Circuits (Con’t) 


1959 BUSINESS OUTLOOK 
A Good Year 


by ANDREW E. KIMBALL—Manager—Marketing Research 
Receiving Tube Department 


high level tends to restrain new owner 
sales below the ‘“‘growth”’ years of 1950— 
1957. However, the solid base of replace- 
ment sales has risen from about 1.8 
million in 1955 to a forecast 3.4 million in 
1959—and multiple set sales continue at 
high rates. 

In early 1959, the number of television 
sets in use will reach 50 million, compared 
with 47 million at the beginning of this 
year. To the service industry, this repre- 
sents a tremendous potential market for 
replacement parts and repair—nearly a 
billion receiving tubes, 50 million picture 
tubes, and hundreds of millions of other 
components. , 

The general economic decline, especially 
in auto production, has caused a_ sub- 
stantial drop in radio set production dur- 
ing 1958. Substantial improvement of 
17 % is foreseen as production jumps from 
11.5 million sets in 1958 to 13.5 million in 
1959. Over 150 million radio sets are now 
in use with over 800 million tube sockets. 

The phonograph market, stimulated by 
great consumer interest in hi-fi and stereo, 


50 


MILLIONS 
OF TV.SETS 40 


1955 1956 


the signal applied to this grid will be 
somewhat greater. If it were not com- 
pensated for, it would cause the cancelling 
action to take place on the negative 
polarity sync tips, thus causing a partial 
loss of sync. For progressively weaker 
signal areas, this positive ‘‘de-controlling”’ 
voltage is lessened in magnitude to main- 
tain proper cancelling operation. In weak 
signal areas, the canceller feature there- 
fore becomes most active. The other sec- 
tion of the ganged area switch controls the 
R-F tuner AGC voltage. In the ‘‘local’’ 
(strong signal) position, high AGC from 
the separate AGC diode, Y151, is fed to 
the R-F amplifier. In the middle position, 
the r-f amplifier is fed AGC voltage from 
the video detector, Y150, the same as the 
I-F system. The ‘‘distant’’ position re- 
moves AGC from the R-F amplifier and 
grounds the lead to chassis to permit its 
operating at maximum gain. 

Perhaps a question will arise regarding 


“—RENEWAL RECEIVING TUBE SALES 
COMPARED WITH T.V. SETS IN USE — 


will rise to new high levels in 1959. 


Forecast of Replacement Tube Sales 


The replacement market for tubes dur- 
ing 1958 has been adversely affected by 
the recession. Postponement of ‘‘mar- 
ginal” repairs by many set owners has 
reduced receiving tube sales somewhat 
below the 180 million of 1957. However, 
this very delay in repairs should provide 
an extra boost in 1959. Improving con- 
sumer confidence and personal income 
will accelerate repair business. This 
factor, coupled with increases in sets in 
use, should result in all-time high re- 
newal sales of 190 million receiving tubes 
and sales of 13 million picture tubes dur- 
ing 1959. 

With this kind of growth, even the 
average service dealer should have a good 
year in 1959. Furthermore, the service 
dealer who uses real imagination, plans 
carefully, manages his business resources 
wisely, and displays a high degree of 
initiative, can have an outstandingly 
successful 1959. 


MILLIONS 
149. «(OF TUBES 


1957 1958 I959 


the b+ voltage distribution within the 
stage. It should be noted that in the 
previous discussion, we spoke of grid 
voltage with respect to cathode. Actually 
the entire stage is elevated b+ wise, 
above ground by 130 volts. This has 
nothing to do with the action of the stage, 
but merely allows it, together with certain 
other stages, to form a b+ voltage 
divider for the sake of b+ power 
economy. 


(Continued in next issue) 
Is your picture tube extension 


lead long enough and can it be 
used on 50-, 70-, 90-, and 110- 


degree tubes? If not, ask your 
distributor for the G-E Tri-plex 
Extension Lead, ETR-1527. 
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Our business and yours depends upon 
customer acceptance of our products. 
“King Customer’’ has asked for and is 
receiving slim cabinet television styling. 
Only by such innovations and improve- 
ments can the television industry remain 
strong. This article briefly describes how 
the General Electric Cathode Ray Tube 
Department met some of the problems of 
this new, shallow tube and also some of 
its interesting points from a servicing 
standpoint. 

In changing from the 90-degree tubes 
to the lightweight 110-degree deflection 
tube, the obvious advantages of a reduc- 
tion of more than 5 inches in length and 
2 pounds in weight on the 21-inch tubes 
were realized. Proportionate gains were 


made in other sizes. 
Neck Diameter 


Approximately 40% more power would 
have been required for the 110-degree 
electron beam deflection over the 90- 
degree without other major tube design 
changes. The 110-degree tube, therefore, 
was designed with a smaller neck diam- 
eter permitting the deflection coils to be 
brought closer to the beam, thus eliminat- 
ing most of this potential power loss. The 
change in neck diameter required major 
modification in manufacturing equipment 
and certain processes. Each important 
change was subjected first to engineering 
analysis and vigorous testing by Quality 
Control before it was released for produc- 
tion. Of course, one of the most important 
changes involved the complete redesign 
of the electron gun into a more compact 
unit without a sacrifice in performance. 

As might be expected, the closer spac- 
ing in the neck magnified the problems of 
high-voltage operation. Increased atten- 
tion to factory cleanliness over already 
excellent conditions became a necessity. 

Basing 

To minimize total tube length a new 
stiff lead stem and cover was introduced. 
This eliminated the use of corrosive flux 
and soldered base pin connections, while 
at the same time greatly reducing the 
chance for potential service problems due 
to opens, leakage along the base, and 
loose and tilted bases. Because of the 


fragile nature of the glass tip off a simple 


tip cover is used. 
Handling 
One important service note to remem- 


ber is that, although the lead and base 
arrangement has many advantages over 
previous construction, reduced neck 
diameters, etc., make even greater care 
in tube handling, yoke adjusting, etc., 
mandatory. 110-degree tubes are now 
used exclusively in new set production by 
most manufacturers and probably fore- 
shadow a trend to even wider deflection 
angles. 


Basing and Stem Comparisons 


Photo shows the basing details of the 
110° tube left and conventional tube 
right. In both cases the base has been 
slipped down to show the basic differ- 
ences in construction. Note that in the 
110° tubes the stiff external leads are a 
continuation of the internal leads. The 
problems of loose bases, solder connec- 
tions, etc., have -béén. reducéd:’ or 
eliminated. The right-hand tube shows the 
conventional tube construction with its 
flexible external leads and the threaded 
base construction. 


Gun Construction 


In pressurized and air conditioned 
facilities in which incoming air is electro- 
statically filtered, trained operators as- 
semble the electron gun, the heart of the 
picture tube. Lint-free clothing is worn 
by. all operators and supervision in this 
operation. To meet its precision require- 
ments the General Electric Company 
operates its own parts making plant. 

Incoming Inspection 

Sound designs and processes alone can- 
not assure high quality. Controls of in- 
coming material is an important part of 
the General Electric story. Here an in- 
spector examines a filament under an 
optical comparator, a device which can 
enlarge the image of a part many times to 
determine dimensions, surface, etc. The 
filament in the machine has an actual 
over-all length of less than .5 inches. 


Aluminizing 

A pioneer in the field of aluminized 
tubes, General Electric has retained this 
technical edge through the television 
yearse 110° tubes are shown here on an 
automatic aluminizing machine. Note the 
operator checking aluminum thickness 
and ‘‘edge to center’’ distribution through 
use of a “‘Q”’ meter. By relating capaci- 
tance thus read to correlated aluminum 
thicknesses distribution can be gauged 


Life Testing 


Design or processing changes are care- 
fully evaluated before changes in produc- 
tion. The Quality Control Section’s 
cycled life tests are continually under way 
to analyze the effect on tube life of new 
designs and processes under conditions 
which simulate ultimate set operation. 
Approximately 500 such life-test positions 
are used to life-test production and per- 
form comparison tests of competitive 
tubes. 


HOW (46) 110° PICTURE TUBES 
| ee ARE MADE 


COACHES MIDGET-LEAGUE TEAM. For the past two 
years, Theodore W. Fickert, TV technician of Hatfield, 
Pa., has shown his 25-boy club how to play baseball. 
Active in community causes, he helped organize the 
Hatfield Junior Chamber of Commerce, and served as 
its secretary and state director; participates in the Heart 
Fund and other worthy drives; and is on the planning 
committee of St. Peter’s Lutheran Evangelical Church. 


HELPED TORNADO VICTIMS. When dis- 
aster struck the area around Menomonie, 
Wis., on June 4, Vernon Townsend 
quickly organized emergency radio fa- 
cilities to speed relief to the sufferers. A 
leading member of the Radio Amateur 
Civil Emergency service, he is active in 
Dunn County civil defense work, and 
also maintains a radio entertainment 
service for the local city-county hospital. 


A BRIGHTER, CLEANER CITY owes much to Bryce 
McNeely’s work in connection with the Kelso, Wash., pro- 
gram for civic beautification. Bryce is on the mayor’s com- 
mittee for school and city improvement, is state JC vice 
president, and promotes young men’s leadership training. 


CRIPPLED CHILDREN LEARN TO 
WALK through fund-raising efforts 
of Vernon E. Brooks, Norristown, 
Pa., who helped obtain $100,000 
to build a school for spastic para- 
lytics. Mr. Brooks (center) is a 
director of the Chamber of Com- 
merce, and a prime mover in Red 
Cross, Community Chest, United 
Fund, and Salvation Army work. 
As national president of the Amer- 
ican Business Club, he helped 
obtain more than 100 scholarshins 
for the training of physical and 
speech therapists. He is chairman 
of the Muscular Dystrophy unit 
for the Tall Cedars of Lebanon. 


MAKES OTHERS’ TROUBLES HIS OWN. One of the few 
TV technicians in an 85-mile area, T. E. “Buck” 
Adams of Channing, Tex., often aids in roadside 
emergencies, helps pen run-away cows, and has 
worked to improve local Baptist Church, parsonage. 


TEACHES SCOUTS RADIO. Boys in Brockton, Mass., learn Morse Code and 
the elements of electronics at an early age, from instruction by TV technician 
Albert P. Kazukonis. Much of the equipment he supplies without charge. A de- 
voted youth and community worker, Mr. Kazukonis is treasurer and a past presi- 
dent of the Electronic Technicians Guild of Massachusetts, Brockton Chapter. 
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SPENDS TO PROMOTE EDUCATION. Out of his own 


a 


WORLD OF TOMORRO\ 


DONATED LOUDSPEAKER SYSTEM. The 1958 Centennial parade and pageant at Bloom- 
ington, Minn., owed much of its success to the fine amplifier system installed without 
charge by Edwin B. Haines. Ed is widely known for the time, effort, and equipment he has 
supplied for the 2,000 boys in Bloomington’s sports program. He is a leader and counselor 
in Boy Scout work, and gives assistance to the Lions and the Bloomington Civic League. 
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N! This novel space radio-man COMMUNITY SERVICE is a wa 


pocket, A. George Catavolo, TV technician of Somer- 
ville, Mass., financed two full-page newspaper ads 
which presented to the President recommendations on 
public school education. Last year George contributed 
over 30 radios, plus his time, to teach boys electronics. 


hat, invented by Stanley Everett of Alhambra, Cal., 
helped publicize many worthy drives. Stanley is president 
of the Los Angeles Electric League; a director of the 
Alhambra ‘Chamber of Commerce; past president of 
Kiwanis and district chairman of the United Fund drive. 


Lemons of Buffalo, Mo. An active Rotarian, he works 
with Boy Scouts, promotes Little League baseball, and 
has instructed TV technicians in surrounding cities. He 
is West Central vice-president of the National Al- 
liance of Television Electronic Service Associations. 


EOPLE the nation over nominated candidates 
for the 1958 All-American Awards, honoring 
TV service technicians. This broad response 
showed how important a place the television 
technician holds in our community life, and how 
widely esteemed are his efforts in aid of others. 


The Award winners, shown here, were chosen 
by a panel of judges including John Sparkman, 
U. S. Senator and Chairman, Select Committee 


on Small Business; Bennett Cerf, television pan- 
elist and head of Random House publishing firm; 
and Charles Shearer, 1957-58 president of the’ 


National Junior Chamber of Commerce. 


With these Awards, General Electric pays 
tribute to the part played by the independent tele- 
vision technician in making this a better country 
for all. General Electric Company, Receiving Tube 
Department, Owensboro, Kentucky. 
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HOW TO MAKE A 
TRANSISTOR TESTER . 
A rather simple circuit Which an (be Gain 


used to effectively check both P-N-P 
and N-P-N. transistors is shown in 


UI Wt ew! J 
a Bw 


—Depress Gain button and 
note increase in meter de- 
flection. An increased de- 


Those desiring to have letters published in this 
column should write the Editor, Techni-Talk, Elec- 
tronic Components Division, General Electric Com- 
pany, Schenectady 5, New York. For each such 


ki Fig. 1. This circuit can be used to flection to the right equal letter selected for publication you will receive 

\ : : at : eee $10.00 worth of General Electric tubes. In the event 

{ construct an inexpensive transistor tester. to at least one division on of duplicate or similar items, selection Niger a 

e ° e e e ° . ° ° . e t, ra ‘ . a hi d ee ill . a : 

Glass Housing for G-E Transistors General Electric ‘'Stereo Classic’’ Service Designed Tubes Since the circuit contains such a- few the . Gain scale compared ie ba ee sent ie ae Slant wins with 
parts, construction details and layout to the deflection during leak- out obligation to publish or otherwise use any idea 


High Fidelity Tone Arm 


A new glass housing for transistors 
recently introduced by G.E.’s Semi- 
conductor Products Dept. will make pos- 
sible decreased production costs. It is 


through your G-E Semiconductor dis- 


A new compatible stereophonic and 
monaural high fidelity tone arm, the 
General Electric ‘“‘Stereo Classic’? Model 


Thus the stylus tip exerts even pres- 
sure against each of the two independently 


Numerous improvements have been i 


made in General Electric ‘Service De- 
signed Tubes.’ Many of these improve- 
ments were made in manufacturing 


have been intentionally omitted. 


Parts Required 


indicates 


condition with 


respect to leakage. 


age test indicates acceptable 
current gain. 
Opens —A shorted transistor will be 


for transistor tester 


or suggestion sent to this column. - 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the Genral Electric Company and therefore are 


To keep the tip of a soldering iron 
bright and fully tinned; heat with a blow 


believed to be the first such development TM-2G, is now available. techniques which extend to television ‘ Quan- a @Shorts indicated, by = full scale not endorsed, sponsored or recommended. 
to meet industry standards, and will lend Every design feature of the new some of the high reliability features y Symbol tity Description meter deflection in leakage Toe Pic he 
itself more readily to high volume General Electric ‘‘Stereo Classic’? Model originally developed for military tubes. "f BT-1 1 6-volt battery, Eve- peak sai pt pane H handv little ti h 
mechanization without sacrificing relia’ TM-2G Tone Arm is directed toward Other improvements, such as the tapered 1 beady = No.) )2 (OF ae Pe tacheateS By cae Tota Eee 
a r deflection in both | has helped me in TV servicing. After 
bility. At least one line of glass packaged optimum performance for true, fully pins shown below, make it easier for } 7 equivalent : giiaci eb finding some tube shields difficult to 
transistors is contemplated for introduc- _ rounded listening pleasure from stereo- service technicians to insert and remove Nv M-1 1 $-ma Full Scale Me- eakage ane Git Aan ee and breaking a few tubes. es- 
tion early in 1959, as a forerunner of other phonic recordings. These design features ‘Service Designed”’ tubes. { ter ee 1500 ohms) BTl + = 6V pecially in solid one abe oe Be . s 
entertainment types for use in portables, also give the Model TM-2G outstanding Y ’ { R-1* : er ee i 10% number of these ‘‘tube ; hers.”’ N - I 
hs. ural perform ahaa <<. \ Resistor te pushers.”” Now 
car radios, and phonograp! monaural performance, lh 2 ee = \ 200 K l-watt 5% | never break a tube trying to remove it 
The dual signal impressions in stereo — —_— <= R-2 & 3 : ea dek Lei : from the shield. 
vee ae do ce onehute GEE Qe | ie) Cor \ Sages 1 Push-button type Anyone can make these by using a 
p p sy p e a uu | N usa a / Jase SSOP sip P-N- piece of 14-inch plastic tubing, a lollypop 
record and stylus wear, low distortion, ee ae ¥ ea gee teat Get fe cond RI stick and a piece of old pump hose or 
and eee tracking PEeeOn: = £ re iW e aK th "1004 =. i l eee air hose. Usually the tube can be pushed 
To provide these characteristics for f . he ied | 9 SA out with a 3-inch piece of tubing, but 
finest stereo reproduction, the Arm of i i a an rideutel eet | | i eS occasionally some shields have a 14-inch 
was designed specifically for use with | TB-1 cgay i ee ee Vi | opening which requires the plastic end. 
G-E Stereophonic Cartridges, as an Cees i iia ié 
integrated, all-G-E pickup system. The The new tapered pins will be found on X-1 & 2 : eclateaess ee | R3 HEAVY 
Tone Arm also is highly compatible with the “Service Designed’? 1J3 which also | Cinch Mig. 8: Pea .2MEG PLASTIC WOODEN RUBBER 
G-E VR-II Four-Gram Cartridges, for uses another ‘‘Service Designed” feature | 2H3 or equivalent int TUBING DOWEL TUBING 
highest quality monaural, reproduction. the SPIRAL SHIELD, that practically, } : for T . Test 0/7 0 
The Arm’s primary featuie for excellent eliminates the possibility of shorts due to pnatructions tot leave orete is 5 
stereo reproduction is its static balance. ‘“‘electrostatic pull.” For longer life and Battery Check: Insert pees baricaee 3 
When adjusted, the arm maintains its more dependable service, replace the | between E and C (either socket). If ‘ena 
VAC-U-SEL* Double Diodes lateral equilibrium at all times, even if 1B3-GT with a “Service Designed” 1J3 meter does not read full scale, replace | i O. H. WILLIAMSON 
Simplify Your TV Needs the turntable is not perfectly level. It is tube. » | ae | | Williamson Radio Service 
Now Joulvan olddata the Tas PAE highly resistant to shock, and its only / Operation: | a 631 W. Dallas Ave. 
U-SIL* diode quahity for seplacement of lateral motion is that caused by the Leakage—Insert ‘transistor in appro- oe Cooper, Texas 
horizontal phase detectors in TV repair spiral progression of the record grooves. | priate socket. Meter reading Fig. Circuit diagram Keep Soldering Iron ‘Bright 
| 


tributor. Two types are available which 
meet the requirements of any TV set in 
which a double diode selenium rectifier is 
now being used. Type 6GD1 is series con- 
nected and colored red; Type 6CG1 has a 
common cathode and is black. Leads are 
15g” long and can be easily clipped off or 
hand crimped for printed board installa- 
tion. Both types list at $1.65 each. 


* Registered trade-mark of the General Electric Co. 


modulated walls of the V-shaped groove. 
Maintenance of static balance provides 
constant tracking pressure, constant 
stylus centering, and minimizes the 
necessity for critical turntable leveling. 
The Arm also features an unusual two- 
step tracking force adjustment, for (1) 


Balancing the Arm to ‘“‘zero”’ tracking. 


( 


force, and 


2) Making a highly precise 


tracking force adjustment between zero 
and six grams. 

The Arm’s lightweight aluminum con- 
struction minimizes vertical and lateral 
inertia, and its microball bearings pro- 
vide minimum travel friction for re- 
duced stylus and record groove wear. 

Among the other features are a built-in 
arm rest, an easily removable cartridge 
head, a terminal board with four stereo 
cartridge lead terminals and one ground 
terminal, and trim, modern styling with 
brushed aluminum and chrome finish. 


SYP 4 
Universal 110° Picture Tube 


Use the General Electric 8YP4 for 
picture tube or circuit testing either ‘‘in 
the home’’ or ‘‘on the bench.”’ 

The 8YP4 is a rectangular eight-inch 
all-glass magnetic deflection picture tube 
designed for use in servicing television 
receivers. The tube features small size, 
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light weight, automatic self-focusing and 
requires no ion-trap magnet. This tube 
was designed for receivers with 110° 
deflection but may be substituted for 
tubes of other deflection angles. 


* This resistance value depends upon the meter 
(M-1) used. The combined resistance of M-1 
and R-1 should total about 1500 ohms. 


*kTwo SPST push-button type switches can be 
used. The top switch in Fig. 1 would be used for 
testing P-N-P type transistors and the other for 
N-P-N types. 


NEW BUSINESS BUILDERS 


Leakage Meter Scale 


IDENTIFY YOUR STORE TO ATTRACT NEW BUSINESS 


Dress up your store interior: with a 
sign that tells the service message of 
your choice, such as: ‘‘TUBES TESTED 
FREE,” “24 HOUR  SERVICE,”’ 
‘“TUNE-UP SPECIAL,” etc. This flex- 
ible sign is complete with hanging hard- 
ware, easel back and a kit of letters and 
numbers. Illuminated with two 30-watt 
lamps. Size—37” x 14”. Color—red- 
orange, black, grey and white. 


torch and apply silver solder and flux 
(powdered borax) to the area to be 
tinned. eS ; 
Since it will never reach the tempera- 
ture at which the silver solder will 
melt, the iron will stay ever-clean and 
ready for use. 
E. MAYOVER 
1601 14th St., W. 
Bradenton, Florida 
Service Hint 
Zenith Royal ‘'R,’’ 18R21 Chassis 


I had quite a time locating a high-fre- 
quency whistle and a ripple effect in 
the picture which only occurred when 
the brightness control was turned to 
just below normal viewing level. I 
finally changed the high-voltage trans- 
former and cleared up both troubles. 


(U.S. 41) 


GLENN MORGAN 


Vickers TV Service 
Huntingdon, Tenn. 


9 


~NEW (6) BUSINESS BUILDERS 


Indoor-outdoor Thermometer ETR-1568 


This attention-getting thermometer 
gives you year-round advertising value. 
Works equally well inside or outside 
your shop. Sturdy construction with 
replaceable glass front. Size—12/’’’ di- 
ameter. Colors—red-orange, black, grey 
and white, : 


This 
mounted sign 


double-faced flange 
is a service business 
workhorse. Mount it on any flat sur- 
face, even masonry. Baked enamel on 
20-gauge metal. -Size-15” x 12” x 114”. 
Color — red-orange, black, grey and 
white. 


NEW 


LIGHTWEIGHT 
service 
case 


e Holds 210 Receiving Tubes 
e Weighs less than 41% pounds. 
e Modern Two-Tone Styling 


e Rugged Construction, 


Service Case ........ ETR-1778 


Metal Flange Sign... . ETR-1565 


NOW AVAILABLE THROUGH YOUR AUTHORIZED G-E TUBE DISTRIBUTOR 


Vol. Il No. 1 


JAN.—FEB. 1959 


In this issue: 
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Fig. 1© Two Conductor Shielded Cable 
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THE “STEREO” HUM PROBLEM 


The swing to stereo which is sweep 
ing the country is destined to bring new 
listening pleasure to millions of people. 
In most quarters, where stereo is now 
just a word, the realism of the original 
performance as reproduced from stereo 
recordings will surely arouse enthu- 
siasm rarely displayed. 

Along with this revolutionary ad- 
vance in the art of musical reproduc- 
tion, however, come new problems. One 
problem that merits attention is hum. 
The purpose of this article is to exam- 
ine the hum problem and explain some 
techniques of application which will 
rhinimize this problem. Close attention 
to the principles and techniques de- 
scribed will result in the best per- 
formance, 


A Principle for Hum Prevention 

Fundamental in the approach to 
hum prevention in any system is the 
following rule: 

The flow of AC power-line current 
through the signal wiring (shields) 
from any source must be avoided. 

The presence of such powerline 
currents in signal wiring often occurs 
because a complete physical loop in 
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the input shield wiring has been formed 
by connecting the two ground paths 
(shields) together at both ends: 

When a stereo amplifier (or pream- 
plifier) is used, the two signal grounds* 
are almost always connected together 
internally in some manner within the 
amplifier. A ground loop in the external 
signal wiring shields is thus inevitably 
formed when the conventional dual 
shielded cable arrangement is installed 
for a three-wire connection to the car- 
tridge. See Figure 1A. 


In a closed ground loop, stray power- 
line fields may induce hum voltage in 
some portion of one of the shields, 
which will cause current to flow contin- 
uously throughout the loop. The re- 
sulting voltage drop in the shields is 
mixed with the signal voltage and ap- 
pears as hum in the output. 


Also, some stereo amplifiers do not 
have the two signal grounds connected 
directly together at the inputs but in- 
stead are connected together only 
through the common power supply. In 
this instance, an external connection of 
the two ground systems as is required 
by a three-wire cartridge connection 
will extend the external ground loop 
into the internal signal wiring of the 
amplifier as well. This will very likely 
increase the hum level of such an ampli- 
fier. Where a ground loop does exist 
and hum from this source is encoun- 
tered, it can usually be corrected either 
by eliminating the loop or by minimiz- 
ing the currents induced in the loop. 
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Use of Four-Wire System 
One method of preventing this loop 


and the surest way to eliminate the 
problem completely is to use a four- 
wire system between the cartridge and 
the amplifier inputs, as shown in Fig- 
ure 2. The technique of twisting the 
two shielded input cables together will 
minimize the externally induced cur- 
rents in the loop and will suffice in 
some cases without converting to the 
four-wire system. See Figure 1B. The 
use of a sometimes proposed method of 
breaking the loop by disconnecting one 
of the shields at one end usually pro- 
vides no improvement because the 
open-ended shield creates an: antenna 
pick-up effect. 

Another method of avoiding the ex- 
ternal portion of such a loop would be 
to use two-conductor shielded cable 
from cartridge to amplifier input as 
shown in Figure 1C. This cannot elim- 
inate loops within certain stereo ampli- 
fiers which will be closed by any ex- 
ternal 3-wire system, however. Connec- 
tions between a stereo preamplifier 
and two monaural power amplifiers 
should cause no hum problems because 
of the lower sensitivity of the ampli- 
fiers at that stage of the system. 


The Stereo Hum Problem will be 
continued in the next issue. 


* The signal ground of an amplifier is defined ‘as 
the grounding point of the input amplifying stage. 
Sometimes the signal ground will be brought out 
to an identified external ground terminal on the 
amplifier. Where this is not done the “‘Lo” side 
(body or shield-connecting point) of the signal in- 
put jack or plug may be considered to be the 
alternate signal ground. 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


This forecast of the electronics in- 
dustry will be of interest. to service 
technicians and others who may wish to 
plan for future expansion. 

The electronic components industry 
in 1959 will show substantial sales in- 
creases, recouping for the most part 
recession losses of the past year. 


Dollar volume in several areas will 


register these gains over 1958: elec- 
tronic tubes, up 5 to 10 percent; semi- 
conductors up 30 percent; stereo and 
high fidelity components, up 30 percent. 


In 1959, receiving tubes—backbone > 


of the components industry—will chalk 
up sales of $380 million. This is about 
10 percent above tube sales of $345 
million estimated for 1958, and nearly 
matches the 1957 record of $384 mil- 


lion. This indicated recovery means. 


that the principal factors which attenu- 
ated activity during the past year now 
are being reversed: (1) General busi- 
ness activity is up; (2) radio and tele- 
vision set inventories have dropped; 
(3) repairs heretofore considered mar- 
ginal now are being made by set 
owners; and (4) industrial and mili- 
tary equipment manufacturers have re- 
duced excessive tube inventories. 


Commercial receiving tube sales will 
amount to about $300 million in 1959, 
and industrial and military tubes about 
$80 million. Of the approximately 
400 million entertainment type tubes, 
slightly more than half will go into the 
renewal market. 


Tube engineering will concentrate on 
the special, tough and unusual jobs 
that only tubes can handle— high volt- 
age pulsing circuits, UHF amplifiers 
and oscillators, and operation in high 
temperatures and in high nuclear 
radiation environments. Advances in 
grid-making techniques — particularly 
“framed grids” for television tuners — 
will feature development work in the 
entertainment tube field, Materials de- 
velopment also will advance rapidly 
to cut costs in producing entertainment 
tubes and to achieve even greater uni- 
formity of characteristics in industrial 
and military tubes. 


$255 Million Semiconductor Sales 


The semiconductor component in- 
dustry is growing about twice as fast 
as the market. Applications for semi- 
conductor products will continue to 
grow until they become a major por- 
tion of the market in the late 1960’s. 

In 1959 the semiconductor dollar 
volume will grow to $255 million from 
1958’s $195 million, an increase of 
more than 30 percent. The largest 
growth percentage wise will be in recti- 
fier sales, which will increase by about 
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50 percent from the 1958 level of $33 
million to around $50 million. How- 
ever, the dollar increase for transistors 
will be twice as large, from $104 mil- 


lion to $140 million. Diodes, which 


accounted for $58 million in 1958, will 


‘rise to $65 million in 1959. 


Semiconductor rectifier growth is 
evident in their wide usage in new 
military aircraft and missile power 
supplies, in high power direct conver- 
sion equipment in the steel and chemi- 
cal industries, and in 80 percent of 
today’s television sets. 

A major factor in opening new fields 
for semiconductor rectifiers will be ap- 
plications of the silicon controlled recti- 
fier developed by General Electric in 
1958. This thimble-size device can not. 
only change alternating current to di- 
rect. current and vice versa, but also 
can control the volume of current fed 
into a load. ¢ 

Although 1959 sales of controlled 
rectifiers will be small as compared with 
transistors and conventional semicon- 
ductor rectifiers, there is a future ap- 
plication for these new devices in al- 
most all electrical and electronic equip- 
ment — motor and lighting controls, in- 
struments, communications equipment, 
automobiles and home appliances as 
well as in missile systems. 

The new year will see 62 million 
transistors sold at prices averaging 
somewhat lower than the 45 million 
that were sold in 1958. 

It is not expected transistor circuits 
will penetrate the television market 
very deeply, if at all, in 1959 — and 
certainly not until there is price equal- 
ity with tube circuits. The use of tran- 
sistors in computers, though still rela- 
tively small, will almost double in 1959. 
Military usage of transistors will in- 
crease by about 40 percent. 


Missiles Boost Power Tube Market 


Over-all, the power tube market in- 
creased about 10 percent in 1958 due 
to substantial increases in military pro- 
curement resulting from accelerated 
missile activity, and depot stock replen- 
ishments made necessary by procure- 
ment cutbacks in 1957. 

In 1959, the power tube market will 
increase again, by 5 to 10 percent over 
1958, thereby continuing steady power 
tube industry growth which will more 
than double the market in the next ten 
years. 

Last year’s decline in commercial 
and industrial power tube sales will be 
reversed as the general level of indus- 
trial activity and plant capacity gradu- 
ally rises. Military products, represent- 
ing the major power tube industry vol- 
ume, will increase as new products from 


recent research and development ac- 
tivity are incorporated in defense sys- 
tems. Moreover, the present high level 
of research and development activity 
will continue to meet the demanding 
requirements of future defense systems. 


Cathode Ray Tube Market Up 


During 1959, 12.3 million television 
picture tubes will be sold by the indus- 


try at an estimated $265 million. 


Slightly more than half of these will go 
into the replacement market, the re- 
mainder in new sets. This volume will 
be up approximately 5 percent over 
1958. Set manufacturers will continue 
to reduce cabinet depth through use of 
still shorter 110-degree picture tubes. 

There will be increased require- 
ments for special industrial and mili- 
tary cathode ray tubes utilizing fea- 
tures such as transparent phosphors, 
high resolution, multiguns and unique 
deflection devices. 


Stereo to Bring New Hi-Fi Sales Mark 


The wide interest in. stereophonic 
sound should boost high fidelity com- 
ponents to a dramatic growth record 
in 1959. The industry should top its 
1958 dollar volume by more than 30 
percent. 

Most of this growth will result from 
sales of stereo components, as 1959 
will be the first full year when all 
types of these components Will be gen- 
erally available. Stereo components 
generally will bear higher price tags 
because of their specialized nature. 

The industry also faces the new 
challenge and opportunity to educate 
consumers on the basic technical points 
of stereo hi-fi. Such education will en- 
able consumers to derive maximum per- 
formance and listening pleasure, and 
thus will contribute to further healthy 
growth of the market. 


Do you have a protective cover 
that can be used to protect floors or 
carpets on home service calls? The. 
G-E Service Drop Cloth can also be 
used to protect cabinets when mov- 
ing to or from repairs and it is small 
enough to fit in your pocket or serv- 
ice case. Ask your distributor for 
ETR-1021. 
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G-E TV SERVICE POLICY STATEMENT 
WELCOMED BY DEALERS, DISTRIBUTORS 


SYRACUSE, N. Y. — The General 
Electric television receiver department, 
here, has briefed its distributors on the 
principles and policies which will gov- 
ern its future product service operation. 


At the same time, it has urged its 
distributors to adopt a specific program 
“to supplement existing distributor and 
dealer service facilities by the appoint- 
ment of qualified independent service 
organizations as authorized G-E service 
points.” 


In explaining the program, G-E’s TV 
product service manager, S. R. Mihalic, 
stresses the important part played by 
the independent service industry to 
G. E.’s television marketing. activity. 
“Our customers,” Mihalic says, “will 
continue to depend upon the indepen- 
dent service dealer for the vast major- 
ity of service rendered on General Elec- 
tric television receivers.” 


Independent Service Stressed 


He labels as “impractical” the idea 
that G. E. could provide all these serv- 
ices through its own resources. “It is 
imperative,” he continues, “that we de- 
velop communications and relationships 
with independent service organizations 
so that we may work together for our 
mutual benefit and for the benefit of 
the consumer.” 

In detailing the principles behind 
the new operating policies, Mihalic 
states that “manufacturing and market- 
ing television receivers in our prime 
business motive.” He calls attention to 
the fact that G. E.’s television receiver 
department has an obligation to service 
its products to the extent required to 
obtain customer satisfaction. Further- 
more, Mihalic says “We cannot abdicate 
our service responsibility.” 


Fair Service Charges 


“G, E.’s TV service operations must 
be financially self-sufficient,” according 
to Mihalic, and he adds, “their service 
charges not only must be competitive 
but also computed fairly.” Because the 
preponderance of General Electric TV 
service is performed by its own set 
dealers and by independents, Mihalic 
feels that an unimpeded flow of parts 
and service information must be in- 
sured. In addition, the district and dis- 
tributor service operations are sources 
of quantitative product quality data 


vital to manufacturing quality pro-— 


grams, he says. 
With these considerations in mind, 
G. E.’s TV service manager suggests a 


five point program designed to be bene-: 


ficial both to independent servicemen 
and to General Electric and to contrib- 
ute to an improved understanding of 
G. E.’s interest in consumer service: 


1. Contact local independent service 
groups to explain G. E.’s pro- 
grams and policies. 


2. Analyze and do everything pos- 
sible to resolve local differences 
which might exist, particularly in 
the areas of warranties and parts 
availabilities. 

3. Supplement existing distributor 
and dealer service facilities by 
the appointment of qualified in- 
dependent service organizations 
as authorized General Electric 
service points in both rural and 
urban areas. 

4. Take an active part in assisting 
local service organizations to 
achieve such common goals as 
will serve to bring order to the 
industry and increase the stature 
of all segments of the industry. 

5. Invite all independent service- 
men to attend distributor service 
schools and to subscribe to G. E.’s 
service publication programs. 


Amplifying on his suggestion that 
existing distributor and dealer service 
facilities be supplemented, M£ihalic 
says it is desirable to formalize arrange- 
ments which may have existed for many 
years whereby qualified independent 
service organizations have provided 
services upon request or referral. 


When this program is put in opera- 
tion, Mihalic feels, it will “protect Gen- 
eral Electric’s obligation to its cus- 
tomers and permit the company to 
work in harmony with independent 
service dealers in their vital and con- 
structive functions.” 
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Electronics Park 
Syracuse, New York 


December 22, 1958 


TO: DISTRICT MANAGERS, DISTRIBUTOR PRINCIPALS 
DISTRICT AND DISTRIBUTOR PRODUCT SERVICE MANAGERS 


SUBJLCT: RELATICNS WiTH INDEPENDENT IV SERVICE INDUSTRY 


The independent service industry has filled an important part 
of our television marketing activity since the introduction 

of our first television receivers. Our customers nave in the 
past, and certainly will continue in the future to depend 

upon the independent service dealer for the vast majority of 
service rendered on General tlectric television receivers. It 
is impractical that we orovide all these services through our 
own resources. Conseauently, it is imperative that we develop 
communications and relationships with independent service 
organizations so that we may work together for our mutual benefit 
and for the benefit of the consumer. 


Our plans and operating policies should reflect the following 
principles: 


_ 1. Manufacturing and marketing television receivers is sur 
prime business motive. 


2. We have an obligation to the consumer, and we must service 
to the extent required to obtain consumer satisfaction. 


3, We cannot abdicate our service responsibility. 


4. Our own service operations must be financially self- 
sufficient. 


S$. Our service charges must be fairly computed and competitive. 


6. The preponderance of General Electric television service is 
performed ty our cealers and indenendents; theretore, we must 
insure on unimpeded flow of varts and service information 
to then, 


7. District and distributor services are sources of quantitative 
product ouality data vital to manufacturing quality programs. 


In order that the policy followed by our distribution may he 
consistent, in line with the above principles, outu2zlly heneficial 
to independent servicemen and General Llectric, and contribute to 


an improved uncerstanding of our interest jp consumer service, 
(over) 
UVE BETTER...Efectrically a 
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nd 


SIGNIFICANCE 


G-E Lauds Role 
Of Independents 
In TV Service 


|. General Electric recognizes that 
TV customer satisfaction depends 
basically upon the work of independ- 
ent servicemen. 

2. Cooperative efforts of indepen- 
dent service dealers, set dealers, and 
various components of the General 
Electric Company will offer G-E set 
owners the most complete and re- 
liable service in the industry. 

3. Improved public opinion of the 
TV service industry can be built on 
this framework of ground rules—thus 
counteracting derogatory publicity 
servicemen recently have received. 
4. Flexibility to fit local situations is 
assured as TY set distributors have 
authority to alter details of service 
agreements locally within these 
ground rules. 

5. The "“impracticality'’ of dotting 
the country with factory-owner serv- 
ice centers is recognized. 

6. Technical assistance and flow of 
service information will be improved 


by service schools, courses, coopera- 
tive forums and meetings in activi- 
ties encouraged by this policy. 


== 


the following program is urged on 4ll of you: 


1. Contact local independent service groups to explain our 
programs and volicies. 


2. Analyze and do everything possible to resolve local 
differences where they may exist, particularly in the 
areas of warranties and parts availability. 


3. Supplement existing distributor and dealer service 
facilities by the appointment of qualified independent 
service organizations as authorized General Electric service 
points in both rural and urban areas. In this regard, 
is desirable that you formalize the arrangements many of 
you have had for years, whereby qualified independent 
service organizations have provided services upon your 
request or referral. 


4, Take an active part in assisting local service organizations 
to achieve such common goals as will serve to bring order 
to the industry and increase the stature of all segments 
of the industry. 


S. Invite all independent servicemen to attend your service 
schools, and to subscribe to our publication service. 


Our objective is to improve and broaden consumer service by 
developing sound, business-like relationships with qualified 
independent service dealers which will protect General Electric’s 
obligation to its customers and work in harmony with independent 
service dealers in their vital and constructive functions. 


Sincerely yours, 

STEVEN R. MIHALIC 

MANAGER-PRODUCT SERVICE 

TELEVISION RECEIVER DEPT. 
SRM: pec 


Distribution: L-10,.L-11, Lella, L-12, L-l2a, P-1, P-2 


Television Receiver-Product Service General Letter No, PTV-46-58 Mailed to: General Electric District 
Managers, Distributor Principals District and Distributor Product Service Managers. 
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CLRVICE-DECICNED 
TUBES ARE MADE 


“Snow White” Manufacturing Techniques 
One of the most valuable manufacturing tech- 
niques originated by General Electric to pro- 


‘ duce high-reliability receiving tubes was the 


“Snow White” program. This contaminant-con- 
trol program minimizes the threat of short-caus- 
ing lint and dust particles. G-E workers wear 
Nylon or Dacron uniforms to eliminate lint which 
clings to ordinary cloth. All manufacturing areas 
are. air-conditioned and in addition, _filter- 
cleaned air is pressure-forced into plants to 
exclude dust and dirt particles. 


New Device Prevents 

“Off-Center” Heater Wire Coating 

Off-center insulation coating of tungsten heater 
wire in an electron tube can cause “hot spots’’ 
and increase the possibility of leakage or shorts 


_ between the heater and cathode. General Elec- 


tric has developed a new method of applying 
ceramic coating to heater wire that keeps wire 
away from machinery until after the coating is 
baked — thus producing near- -perfect concen- 
tricity of coating. 


Comparison of Ceramic Coating 

These cross-section views, magnified several hun- 
dred times, show a comparison of the results of 
new and old method of applying the ceramic 
coating. The off-center wire shown is an extreme 
condition which would have been detected in 
manufacturing tests. The near-perfect concen- 
tricity now attained 100% of the time provides 
a safety factor against possible inter-element 
shorts, ‘‘hot spots’’ and uneven tube warm-up 
time. 


New Branding Ink 

A new hard-to-remove branding ink _ resists 
rubbing-off of the warranty date code either 
accidentally or by deliberate erasure by tube 
counterfeiters. 

With the cooperation of ink manufacturers, 
General Electric has been able to put into pro- 
duction use on the “Service Designed” tubes a 
new type ink several times more resistant to re- 
moval by handling. The ink also has a tendency 
to become more permanent from the heat of 


actual tube usage rather than to chalk off as’ 


former inks did. 


Compensation For Line Voltage Variations 

Recent surveys indicate the nation’s power dis- 
tribution systems deliver an average of 122 volts 
to American homes — 5% above the conven- 
tional 117-volt design point for television receiy- 
ers. General Electric ‘Service Designed’ tubes 
are now manufactured and tested to withstand 
the higher voltages. The heater cycling “‘life 
test’’ has been improved by increasing the heat- 
er voltage and the repetition rate of the cycling. 


The G-E “Service-Designed” tube 
line is made up of dependable TV en- 
tertainment tubes. General Electric in- 
troduced the “Service-Designed” line 
of receiving tubes to meet the specific 
requirement for superior service in TV 
sets. Many high-reliability features are 
built into each “Service Designed” tube 
type. Five of these features are illus- 
trated on the left. 

General Electric leads the industry 
in the development of receiving tube 
types widely used in the television 
service industry. Advanced tube de- 
signs are developed and current pro- 
duction types are continually improved 
to meet the stringent requirements of 
professional service technicians. “Serv- 
ice-Designed” tubes reflect the latest 
developments and improvements in 
both design and. performance. 


Rigid Inspection of Raw Materials 

Raw materials are specially selected 
and tested to conform to General Elec- 
tric’s demanding specifications. Scien- 
tific analysis and the most modern 
equipment is utilized to maintain con- 
stant quality control and raw material 
uniformity. General Electric’s manufac- 
turing philosophy of quality control 
from the beginning is maintained 
throughout the production cycle of each 
receiving tube. 


Performance Testing 

All G-E receiving tubes undergo rig- 
orous characteristics tests which meet 
and exceed customer requirements. The 
series of tests given each tube includes 
check of all essential electrical charac- 
teristics necessary to its principal func- 
tion. In addition, a representative sam- 
pling of each production lot is given a 
series of further acceptance and quality 
tests. If the sample fails to measure up 
to G.E.’s high standard of quality, the 
entire production lot is rejected. 


Complete Interchangeability 
The principal objective is to provide 
the highest quality product with max- 
imum interchangeability. To achieve 
this objective G-E engineers work 


closely with TV service technicians to. 


isolate problems encountered in the 
service business. Prompt corrective 
action is then taken in tube redesign 
or manufacturing. Also Howard W. 
Sams & Co. is engaged to test and re- 
port on the performance of each G-E 
tube type in all makes and models of 
popular TV receivers. The resulting 
development of new tubes and the con- 
stant improvement of current types 
gives the TV service industry a supe- 
rior replacement product. 

“Service-Designed” receiving tubes 
increase profit opportunities and reduce 
call-backs. Actual sales and usage stat- 
istics prove that these popular types 
meet most of your replacement needs 
in television servicing. 


21DEP4/21DAP4 and 24AHP4 
New General Electric Black-Daylite 110° 
Aluminized Picture Tubes 
The 21DEP4/21DAP4 is a rectangu- 
lar 110° all glass picture tube with a 
high-quality fluorescent screen and gray 


faceplate. The fluorescent screen is 
aluminized to increase light output and 
the gray faceplate improves contrast. 
It has electrostatic focus and magnetic 
deflection. The picture size is 19% 
x 1546 inches. The 21DEP4/21DAP4 
has a short straight electron gun that 
does away with the need of an ion-trap 
magnet. When grounded the external 
conductive coating serves as a filter 
capacitor. 

The 24AHP4 is an electrostatic-focus 
magnetic-deflection, rectangular all 
glass picture tube with a high-quality 
fluorescent screen which is aluminized 
to increase light output. The gray face- 
plate improves picture contrast and 
provides a 21%6 x 16% inch picture. 


The 24AHP4 has a short straight elec- 


tron gun which does not require an 
ion-trap magnet. An external conduc- 
tive coating serves as a filter capacitor 
when grounded. 


TYPE 7077 — CERAMIC TUBE 
A new low-noise military receiving 
tube a half-inch long and a half-inch 
wide for use as a radio-frequency am- 
plifier in equipment operating up to 
frequencies of 1,200 megacycles has 
been developed by the Receiving Tube 
Department. This tube is now available 
through General Electric tube distrib- 

utors. | 


The new tube, -registered as type 


7077, is a high-mu triode of planar 


construction intended primarily for use 
in grounded grid circuitry in commu- 
nications, radar and navigation equip- 
ment. The power gain is 14.5 decibels, 
and noise figure 5.5 decibels at a fre- 
quency of 450 mc. 


Special tests and ratings for the tube © 


include a survival rate life test, a 
heater-cycling test, a shock rating of 
450 G, fatigue rating of 10 G, altitude 
rating of 100,000 feet, and envelope 
temperature up to 250 degrees Centi- 
grade. 


Matec 


The tube’s coated unipotential cath- 
ode is heated with a 6.3-volt heater 
drawing 0.24 ampere. Plate to heater 
and cathode capacitance is 0.01 micro- 
microfarads; and the capacitances be- 
tween cathode and heater-to-grid, plate- 
to-grid, and heater-to-cathode are each 
1.0 micro-microfarad. Other ratings: 


Plate voltage, 250 v.; plate dissipation, 
1.0 w.; cathode current, 10 ma; plate re- 
sistance, 9,000 ohms; transconductance, 
10,000 micromhos; 
factor, 90. 


and amplification 


Size comparison of type 7077 with 
ordinary thimble. 


WATCH FOR G-E TEN-PACK STACKS 


Take a good glance at your G-E Dis- 
tributors shelves and you’ll see G-E 
Semiconductors in their new TEN- 
PACK Carton, each small package hold- 
ing either individual transistors or rec- 
tifier cells. This simplifies shelf arrange- 
ment for your distributor and helps him 
keep fully stocked at all times to meet 
your rush requests. A new fine con- 
tainer for holding fine products that 
can-do a.dine job for: you '.. .-every 
time. 


ETR-1432 


Are you servicing 
Color Receivers? 
If not, are you 
ready for color? 
The General Elec- 
we | ’Color TY 


Principles and 
Practices’’ book is 
a fact-crammed 
color course writ- 
ten exclusively for the practicing TV serv- 
ice technician. Ask your distributor for 
ETR-1432. 


GENERAL ELECTRIC “STEREO CLASSIC’’ 
STEREOPHONIC PREAMPLIFIER 
MODEL MF-1 


A new dual stereophonic high fidelity 
preamplifier, featuring high sensitivity, 
low hum and noise, high channel sep- 
aration, and individual switching for 
each channel to select phono or tape 
input, is now available. 

The new General Electric “Stereo 
Classic”? Model MF-1 Dual Stereo- 
phonic Preamplifier was designed pri- 
marily for conversion of stereo systems 
using ceramic cartridges to magnetic 
cartridges, where the essential pream- 
plification is not available in the system. 

The MF-1 features individual switch- 
ing for each channel for selection of 
either tape or phono input. It includes 
two input jacks for use with stereo tape 
phonographs. In addition to providing 
two stages of preamplification in each 
channel, it provides proper feedback 
type circuit equalization for discs (RI- 
AA) and for tape (NARTB), for very 
low distortion. 

It may be used as a stereo head- 
phone amplifier, for individual listen- 
ing, and, with a minor circuit modifica- 
tion, as a high gain, high quality mon- 
aural or stereo tape recorder micro- 
phone preamplifier. Its low impedance 
output of less than 10K ohms at 1 kc 
allows the use of a coaxial output cable 
up to 50 feet long. 


Nominal Specifications 
Stereo Magnetic Phono Inputs (2): For 
all stereo magnetic cartridges; resistance, 
47K ohms; sensitivity, 4 millivolts to pro- 
duce 0.6 volt output at 1 kc; RIAA record 
equalization. 
Stereo Tape Head Inputs (2): Sensitivity 
4 millivolts to produce 0.4 volt output at 
1 kc; NARTB tape equalization. 
Gain, Both Inputs: Over 40 db. : 
Frequency Response: Within 1.5 db of 
stated equalization characteristics, at rated 
output. 
Hum and Noise: Better than 60 db below 
1 volt output, unweighted. 
Distortion: Less than 0.15% harmonic at 
1 ke, at 1 volt output; will handle peak 
voltages at all frequencies from recordings 
without clipping. 
Separation Between Channels: Better than 
40 db at rated operating levels. 
Channel Balance: Gain of channels at 1 
ke equal within 1.5 db. 
Power Supply: Self-contained selenium 
rectifier; line power, 105-125 volts; 50-60 
cycles; four watts at 117 volts. 
Tube Complement: 2 7025/12AX%7 special 
low noise dual function triodes. 
Dimensions: Length, 6142"; width, 334”; 
height, 4”. 


Simplified Clipper-Canceller Circuit 
Used in SS”, ST’, “U”" and “U2” 
Receivers 

Probably the most unique type of 
noise canceller circuit is used in the 
“S”, “ST”; “U”, and early version “U2” 
receivers. This circuit is similar to that 
used in the “G” and “K” receivers, but 
with additional embellishments. | 

The circuit used in the “S”’, “ST”, 
“U”, and early version “U2” receivers 
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NEW USE FOR SERVICE CEMENT 


A transistor set came in with the 
complaint of very short battery life, ob- 
viously a case of excessive current drain 
or switch failure. Replacing the battery 
with a milliampere meter in series 
quickly indicated drain ok but switch 
remaining “on” in “off” position. The 
switch was of the popular, open, minia- 
ture type and made spotting the defect 
very easy. The trouble was that the fiber 
cam just did not move the contacts far 
enough apart on “off.” The thought of 
putting in a new control was not en- 
couraging to be sure. Since most tech- 
nicians avoid disturbing “printed wir- 
ing’ and since bending the contacts 
wasn’t possible, we did the next best 
thing (except replacing) which worked 
out fine. We simply built up the cam a 
bit with a few layers of service cement. 
Inasmuch as the service cement was ap- 
plied at the “off” spot where there’s little 
wear, it should be a permanent repair. 


F. C. Hoffman 
Radio TV Doctor 
Kewaunee, Wis, 


is shown in Fig. 1. The sync clipper and 
noise canceller operation is the same as 
described for the “G” and “K” receivers. 
The principle difference is that the d-c 
bias on grid #1 is obtained automa- 
tically instead of manually as illustrated 
in’ Fig. 2. 

In previous receivers employing this 
type of canceller clipper circuit, the 
bias on the first grid was set according 
to the strength of locally available sig- 
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Fig. 1. Noise canceller and clipper circuit used in ’S’, ST’, "U" and “U2” receivers. 


COMPACT FUSE CABINET 

_ To minimize lost time in locating the 
proper type and value of fuse, both 
on service calls and in the shop, I stack 
the boxes of most used numbers in 
order of increasing ratings and solder 
the adjoining edges of the cans together 
to make a compact fuse cabinet. “Draw- 
ers” may be added, replaced or re- 
moved without difficulty and all fuses 
are indexed and readily available, 


W.£E. Smith 
60 South 70 East 
Malad City, Idaho 


HORIZONTAL OSC. ALIGNMENT 

In June-July of 1956, Vol. 8, No. 3, 
a Bench Note was printed and titled, 
“Horizontal Trouble.” This was a very 
helpful note. However, now I would 
like to suggest a method which I have 
used for approximately two years. 
- In place of using an oscilloscope to 
align the coils, just short circuit the 
newly replaced .01mfd600V condenser. 
Now, if the set uses a variable resis- 
tance type hold control, set it at the 
center of its range. Next, adjust osc, coil 
until railroad tracks are removed. Then 
remove short from sine wave coil and 
adjust it until picture falls in place. 


Paul Noel, Jr. 
350 E. Locust St. 
York, Pa. 


NOISE CANCELLER CIRCUITS II 


Fig. 2. Automatic canceller control circuit 
used in “’S”’, “ST, "U’ and “U2” receivers. 


nals by means of the manually adjusted 
area control. As the signal strength in- 
creases, progressively less cancelling 
action is desired to prevent sync com- 
pression. In the circuits shown in Figs. 
1 and 2, this is automatically accom- 
plished by the canceller control tube, 
V106B. The grid of this tube is tied to 
the I-F system AGC line. As the 
strength of receiver signals increases, 
the rising negative AGC voltage ap- 
plied to the grid of V106B causes its 
plate resistance to rise also. Therefore, 
the voltage at the junction of the two 
resistors will rise in the positive direc- 
tion, thus automatically setting the op- 
erating point of the canceller, V107. 
In this manner, truly automatic action 
of the noise canceller is achieved. 


USE STRING 
A piece of string is a very important 
tool when you are trying to get a spring 
back in a tight place. You can do the 
trick in a second. 


Grigsby Radio & TV 
Granger, Iowa 


SPEAKER PROTECTON 


Protect that bench speaker with a - 


motor starting condenser in series with 
the voice coil. Any size between 40 
and 100 mf will do. Then if you con- 
nect the speaker field supply from an 
auto radio, by mistake of course, to 
the speaker it will be blocked by the 
condenser. The audio will not be af- 
fected to any great extent. Also if a 
lead slips and contacts the B+, the 
speaker will be protected. 


Robert Archibald 
§13 Bluff St. 
Fulton, Mo. 


Those desiring to have letters published in this 
column should write the Editor, Techni-Talk, 
Electronic Components Division, General Electric 
Company, Schenectady 5, New York. For each 
such letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. —The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 
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SERVICE NOTES 


TELEVISION 


Replacement Sweep Transformers 

For some time, it has been noticed 
that the usage of this particular sweep 
transformer (RTO-146, WT77X21) 
has been rather high. Complaints have 
also been received that replacement 
transformers have not held up. To in- 
vestigate this condition, a number of 
sets were returned from the field. In 
these sets, the transite heat shield (see 
drawing) that is supposed to be posi- 
tioned between the output tube and the 
sweep transformer in the high voltage 
cage was missing entirely. Without this 
shield in place, the transformer be- 
comes very much overheated to the 
extent that the wax melts and the trans- 
former finally opens. 

This service note is written to cau- 
tion everybody to make sure that this 
heat shield is put back in place when- 
ever service is required on these “EE” 
sets. 

In case new shields are required, 
either due to breakage or loss, they 
may be obtained as catalog number 
WT60X83.: | 


HIGH VOLTAGE 
RECTIFIER 


SHIELD 


DAMPER 


SUGGESTION AND INQUIRY COUPON 

If you would like to receive additional information on some specific 
G-E Electronic Component, just clip out this coupon, write in the 
material desired, and send it in. Information, if available, will be sent 
to you by return mail. 


Sync Buzz on U-2 Receivers 

Vertical syne buzz in television re- 
ceivers using the U-2 chassis may occur 
if the high-impedance grid circuit of the 
6T8 (V114) 1st audio amplifier is sub- 
jected to the influence of the blue plate 
lead from the vertical output trans- 
former, 

The blue plate lead from the vertical 
output transformer is normally pushed 
down and bundled with the other leads 
at the bottom of the board, next to the 
chassis. If for some reason the blue lead 
is not in its normal position and sync 
buzz is noticeable, then push the blue 
plate lead of the vertical output trans- 
former away from the 6T8 grid, toward 
the bottom of the board. This will 
minimize sync pickup on the 6T8 grid. 

Another type of buzz sometimes 
mistaken for sync buzz may be due to a 
defective ground connection to the pic- 
ture tube aquadad coating. Try plac- 
ing a good size screwdriver between 
coating and chassis before making other 
checks for sync buzz. 


SERVICE AIDS 


Look for the “Original G-E Service 
Aids” display. at your General Electric 
Tube and Parts Distributors. This at- 
tractive pegboard unit will have the 
following service aids neatly packaged 
and ready for your selection: 


ETR-752 Twin-X Wrench Set 
ETR-981-A Series Heater Checker 
ETR-1021 Service Drop Cloth 
ETR-1094-A Tube Puller 

ETR-1527 Tri-plex Extension Lead 


ETR-1540 Miniature Tube Pin 
Locator 
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ETR-1593 Magnetic Swing-beam 
Service Light 


. Dee =h 
ETR-1592 TY Safety Glass Puller = si 


ETR-1761 Color Dot Magnifier 


©) Please check your name and address on the reverse side. Make 
any necessary corrections below. 


| If you expect to move within next two months, please print new address above. 


RADIO 


Model T120—No AM on low 
frequency end of band 


Several reports have been received 
from the field concerning no signal on 
the low frequency portion of broadcast 


‘band on model T-120 AM-FM radio. 


This is caused by the AM oscillator 
becoming inoperative, Oscillation can 
usually be restored in the following 
manner: 

1. Replace L11 with a 10uh choke 

(catalog no. RS-1473). 

2. Replace C12 (150v 20mmf) with 
a 33uuf., plus or minus 20%, 
500V.,. ceramic disc capacitor 
(common item). 

After the tuner bottom plate shield 
is properly placed back into position, 
the AM RF stages must be realigned 
as described in steps 1 and 5 in the 
AM alignment chart in service manual; 
then recheck the FM alignment of T1 
as described in step 4 in the FM align-. 
ment chart. 

If the proper operation of AM does 
not result, make routine checks of other 
AM oscillator circuit components such 
as V4 and band switch connections, etc. 

The new L1l chokes (10uh) are 
available as Catalog Number RS-1473. 
This catalog number should be used 
when ordering all L11 chokes. 


TV SERVICE 
GUIDE 
VOLUME 3 


The Volume 3 issue of TV SERV- 
ICE GUIDE is now available from your 
General Electric Tube and Parts dis- 
tributor, This volume includes 1955, 
1956 and 1957 models M, MM, M-3, 
Q, Q-2, S. ST, T, U, U-2 plus 15-inch 
and 21-inch color receivers. Volume 1 
contained service data on TV receivers 
manufactured from 1946 to 1953 and 
Volume 2 from 1953 to 1955. These 
three volumes contain the most impor- 
tant service information for all General 
Electric television receivers manufac- 
tured since 1945. 


& ~~ ' 
The World's Center for Flectronic Progress 
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NEW (46) BUSINESS BUILDERS 


NOW AVAILABLE THROUGH YOUR AUTHORIZED G-E TUBE DISTRIBUTOR 
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Do you use the many Business Aids 
described in Pub. No. ETR-1653? These 
G-E Business Aids will help you save 
time and create a favorable impression 
on your customers. Ask your author- 
ized General Electric tube distributor 
for a copy of publication number ETR- 
1653. 

The following Business Aids are 
available imprinted with your name, 
address and phone number: 

ETR-676-A Authorized Dealer letter- 

head 

ETR-677-A Raiitied Dealer bill- 

head 

ETR-678-A Authorized Dealer envel- 
ope 


Vol. Il No. 2 MAR.-APR., 1959 


In this issue: 


The “’Stereo’’ Hum Problem Il......Page 1 
New Laws Benefit Small Business 


3 Page 2 
EIA Board Adopts Plan For Fighting Tube 
Counterfeiting Practices _........... Page 3 
Birth Of A Television Bulb............ Page 4 


What’s Wrong With This Picture? Page 6 


Techni-talk on AM, FM, TV Servicing, published bi- 
monthly by Electronic Components Division, General 
Electric, Schenectady 5, N. Y. In Canada: Canadian 
General Electric Co., Ltd., 189 Dufferin St., Toronto 3, 
Ontario. R. G. Kempton, Editor. Copyright 1959 by 
General Electric Company. 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no Iia- 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 


require an imprint: 


ETR-1031-A Authorized Dealer win- 
dow envelope 

ETR-1091 Business Cards 

ETR-704 Numbered Job Tickets 

ETR-201 Tube Test Stickers 

ETR-1036 Rubber Stamps (2) and 


Pad 
ETR-1043 Out Cards. 
ETR-215 Set Repair Sticker 
The following Business Aids do not 


ETR-1301 Tube Inventory Order 
Blanks 

ETR-816 Tube Price List—Wall Size 

ETR-927 Tube Price List—Pocket 
Size 

ETR-21 Post Card Order Blanks 


ELECTRONIC COMPONENTS DIVISION 


GENERAL @@ ELECTRIC 


Schenectady 5, N. Y. 


r. George Pespas 
Lakeville Electronics 
S01 Chestnut St. 

Fast Meadow, N. Y. 
E-222 


Form 3547 Requested 


Color 
Dot 
Magnifier 


ETR-1761 


Adequate magnifica- 
tion makes individ- 
ual color dots visible 
on Color Picture 
Tube. 


® Dot visibility makes 


more accurate “pur- 
ity” adjustments pos- 
sible. 


® Focus adjustable for 


complete screen cov- 
erage. Inner tube 
may be removed 
whenever necessary. 
Compact and easy to 
use. | 
Two color protective 
storage cylinder as- 
sures long life. 
Can also be used to 
check phono needles 
for wear. 


BULK RATE 
U.S. Postage 


PAID 


Schenectady, N. Y. 
Permit No. 148 


10~-9-58 
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This copy of Techni-talk comes to you through 


the courtesy of your General Electric tube distributor. 
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THE “STEREO” HUM PROBLEM II 


In the last issue the basic principle 
for hum prevention was discussed, In 
this issue the techniques used to mini- 
mize hum, when a second monaural 
amplifier is installed, will be described. 


Two-Monaural-Amplifier Installations 


It is, of course, equally important 
that power-line currents be kept out of 
the signal wiring in two-monaural-am- 
plifier installations. Signal wiring prob- 
lems peculiar to two-monaural-ampli- 
fier systems must be specially consid- 
ered. Regardless of whether the three- 
wire or the four-wire system is used 
with two monaural amplifiers, it is most 
necessary that each amplifier’s ground 
system be brought to the same ground 
potential as the metal base or frame 
of the record player unit. Failure to 
do this will result in severe hum. 

The requirement for common ground- 
ing obviously results in the two ampli- 
fiers being connected together in some 
manner. This should be done by con- 
necting the two amplifier ground sys- 
tems together at one point, usually at 
the signal grounds or at the player’s 
terminal board. A ground loop similar 
to that shown in Figure 1 will be formed 
if they are connected together at both 
locations. 


G.E. STEREO PLAYER 
eee gna BD. oS a3 
'. AMPLIFIER! 
> => | 
RBS se Se er 
Beaters 
WIRE “B” 
a ES 
; AMPLIFIER | 
 #-wiReL #o 
CONNECTION af oo 
Fig. 2A Two-monaural-amplifier connection 
baal Hi 
LO 
a, 60 
- HL oe 
3-wireL_— 
CONNECTION 
Fig. 2B Alternate three-wire connection 


-CONNECTING WIRE “a” 


see 


Fig. 2C Alternate four-wire connection 


SIGNAL WIRE A 
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Fig. 1 


Common Amplifier Grounding 


To understand what happens when 
the common amplifier grounding takes 
place it is necessary to examine the 
ground potentials involved. Each am- 
plifier ground system will assume a cer- 
tain AC potential above powerline or 
earth ground because of inductive and 
capacitive coupling between the chassis, 
the power transformer, and power wir- 
ing. The assumed potential may be any- 
where from a few volts to thirty or forty 
volts. Usually any two separate ampli- 
fiers will assume different ground po- 
tentials. 

If the AC potential assumed by each 
amplifier chassis is not exactly the same, 
the act of connecting them together 
anywhere will cause a minute power- 
line ground current to flow between 
them. If this current is high enough 
and is forced to flow through the signal 
path shields, or if it should disturb the 
ground potentials of the signal paths 
within the amplifiers, hum will be in- 
troduced with the signal. 

A separate connecting wire (wire B, 
Figure 2A) between the two signal 
grounds can provide the necessary 
equalization of chassis potential, while 
the flow of AC current through the ex- 
ternal signal path shields may be com- 
pletely prevented if necessary by sep- 
arating the signal paths for the two 
channels into a four wire connection 


between the cartridge and amplifiers. 


See Figure 2A. Where the current flow 
between the two chassis is sufficiently 
low, the more convenient connection 
between the shields at the player ter- 
minal board will suffice. Three-wire as 
well as four-wire connection diagrams 


SIGNAL WIRE B : 


STEREO AMPLIFIER OR 
PREAMP. INPUT JACKS 
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TO INPUT 
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Induced current in signal wires of either stereo amplifier or pre-amplifier. 


are shown for the latter arrangement in 
Figures 2B and 2C. 


Use of AC-DC Units 


The use of a transformerless (AC- 
DC) phono amplifier, radio, or tele- 
vision set in a stereo installation is ex- 
tremely hazardous and not recommend- 
ed. Aside from the fact that such units 
do not normally provide true high fidel- 
ity reproduction, their use in a stereo 
system can be very dangerous. Protec- 
tion against human contact with the 
chassis or other grounded parts was 
probably provided originally by the 
manufacturers of these units. 

To connect such a unit directly to 
another monaural amplifier or record 
changer which does not have such built- 
in protection could result in serious 
electrical shock. Where the quality and 
investment in such a unit will justify 
further expenditure, the use of an iso- 
lation transformer will eliminate the 
shock hazard but will not necessarily 
eliminate hum. 

In the next issue record changer or 
turntable grounding will be discussed. 


SS ETT 


Save your fingers! Use 
G-E Tube Puller to re- 
move and replace 
"HOT" tubes. Ask your 
| distributor for No. ETR- 
1094-A. 
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SUCCESSFUL 
SERVICE 


MANAGEMENT 


An unexpected, and therefore dou- 
bly pleasurable, distinction which came 
my way recently was being asked by 
the General Electric Company to serve 
as one of the judges in G.E.’s 1958 All- 
American Award Contest for television 
service technicians. My good fortune in 
being associated with the evaluation of 
the many contestants whose names 
were submitted for consideration placed 
me in a position to realize more than 
most how richly deserving are the win- 
ners of this year’s awards for commu- 
nity services. 


Large and Small Business 


I have been asked to say a few words 
about the interrelation of large and 
small business. 

It would be impossible within the 
limits of a short talk to list the numer- 
ous illustrations of the true partnership 
existing between little and large busi- 
ness units. We do have time, however, 
for one or two examples. Take the 
manufacturing process. It stands to 
reason that only a few large companies 
have the facilities and technical ability 
to manufacture huge generators. But 
that does not mean that small plant 
operators do not play an important role 
in the production of even the largest 
types of industrial equipment. In such 
cases, small manufacturers fulfill their 
natural function as subcontractors and 
produce components of the size and 
complexity their equipment is capable 
of turning out. 


Let us now turn our attention for a 
moment to the distribution and service 
segments of our national economy. 
Here again we find the partnership be- 
tween small and large business fully 
effective. As essential channels of dis- 
tribution, retailers and the service 
trades bring to the ultimate consumer 
the products produced by big business. 
In addition, those in the service and 
repair trades, such as you award win- 
ners, perform the vital function of keep- 

ing the products of our large corpora- 
- tions in good working order. 

In a very real sense, therefore, serv- 
ice repair technicians are ambassadors 
of good will for manufacturers. A repair 
job accomplished with courtesy, effi- 
ciency, and honesty inspires confidence 
not only in the service function, but also 
in the product itself. That means, it 
seems to me, that a repair job well done 
contains elements of salesmanship 
which will bear fruit in the future when 
the householder considers the purchase 
of a later model appliance. 

In alluding to the future, I might say 
that from what I have been told, the 
prospects for all segments of the televi- 
sion industry look encouraging. Indus- 
try sources have estimated, for in- 
stance, that the number of TV sets 


THE INTERRELATION 


OF LARGE AND 


SMALL BUSINESS 


Excerpts From the Address by Senator John Sparkman at the 
Presentation of General Electric’s 1958 All-American Awards 


for TV Service Technicians. 


now in use total 46 million and that 
by 1965 more than 53 million sets will 
be in the hands of consumers. This is 
the expanding market that the present 
100,000 full-time TV service men and 
the 150,000 part-time repairers can an- 
ticipate serving. 

I wish that I could say to you that 
the future looks equally bright for all 
segments of the small business com- 
munity within our national economy, 
but I am afraid any such statement 
would be somewhat at odds with the 
facts as I see them. It is only natural 
that as Chairman of the Senate Small 
Business Committee information should 
come to me about the problems of small 
business men which is not readily avail- 
able to those less centrally situated. 
From the economic evidence at hand, 
therefore, I have been forced to con- 
clude that the current business climate 
is not as favorable for the growth and 
profitable existence of many types of 
small enterprises as it has been in the 
past. 


New Laws Aid Sinead Business 


The 85th Congress when ended last 
August passed several bills designed to 
improve the competitive position of our 
millions of small -business concerns. 
For one thing, the Small Business Ad- 
ministration was made a permanent 
agency of the Federal Government. In 
addition, the maximum interest rate 
which the SBA may charge small com- 
panies on loans was lowered from 6 to 
514 per cent. 

And that was far from all. The 
Small Business Investment Act of 1958 
for the first time made it possible for 
small companies to obtain long-term 
and equity capital. This Act provides 
for the establishment of private lend- 
ing institutions organized under state 
laws and chartered by the Small Busi- 
ness Administration. These private in- 
vestment companies may make loans to 
small businesses with terms running 
up to 20 years and which may, under 
certain circumstances, be extended for 
another ten years. 

Of equal importance to small busi- 
ness are the changes which the 85th 
Congress made in our tax laws concern- 
ing small firms which were set forth in 
what is known as The Technical Amend- 
ments Act of 1958. 

As briefly as possible, I shall now 
merely mention some of the benefits 
this measure contains for small com- 
panies. 

First, small firms winning damage 
awards in civil antitrust action may now 
pay taxes on these damages as if the 
sums were received over the entire pe- 
riod during which the illegal actions 
took place instead of being regarded as 
income in the year of award. 


_ Second, small, closely-held corpora- 
tions may now elect to be taxed as part- 
nerships if that is considered an ad_ 
vantage by the small corporation. 

Third, an owner of stock in a small 
corporation may now treat any loss 
from the sale of such stock as an ordi- 
nary loss up to a maximum amount of 
$25,000 in any one year, or up to $50. 
000 in the case of a husband and wife 
filing a joint return. 

Fourth, small firms may now carry- 
back losses over a three-year period. 
This, together with the present provi- 
sion allowing a five-year carry-forward 
of losses, allows an averaging out of 
business deficits over a nine-year period. 

Fifth, any individual or corporation, 
buying depreciable property having a 
useful life of at least six years and 
costing up to $10,000, may take an 
additional first-year depreciation deduc- 
tion of 20 per cent of the cost of such 
property purchased in that year up to 
$2,000 a year. In the case of a joint 
husband and wife return, a 20% or 
$4,000 deduction may be taken on 
equipment costing up to $20,000. This 
special allowance is in addition to ordi- 
nary depreciation on the remaining 80 
per cent of the cost. It also applies to 
used as well as to new equipment. 

Sixth, small companies have been 
hurt by the accumulated earnings tax. 
This problem resulted in the establish- 
ment of a $60,000 minimum credit in 
the Revenue Code of 1954. Section 
205 of the new act increases this min- 
imum credit of accumulated earnings 
to $100,000 in recognition of the rise 
in costs since the lower figure of $60,000 
was set. 

And finally, executors of an estate 
consisting of a closely-held business 
may elect to pay the Federal estate 
levy in ten annual installments rather 
than in a lump sum. This should help 
to ease the problem where small com- 
panies have had to be liquidated upon 
the death of the owner in order to pay 
the estate tax. 

True Partnership 

The true partnership of little and 
big business has become in recent years 
an accepted fact of our business life. 
In this day and age, no.sensible men 
believe that to be for small business 
you must be against big business. 

I am supremely confident that if 
business and Government continue to 
work hand in hand to promote the 
economic welfare of our nation, Amer- 
ica will be strong enough to withstand 
any challenge. 

This meeting here today is just one 
more proof that basically the aims and 
purposes of small and large business 
go hand in glove. Each has always 
needed the other and I can see no pos- 
sibility of change in this traditionally 
profitable interrelationship. 
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EIA BOARD ADOPTS 5-POINT PLAN FOR 
FIGHTING TUBE COUNTERFEITING PRACTICES 


The Board of Directors of the 
Electronic Industries Association (EIA) 
recently adopted a “Five-Point Plan 
for Fighting Tube Counterfeiting Prac- 
tices.” This plan was proposed by 
General Electric last year. 

The General Electric Company has 
long been active in uncovering illegal 
marking and branding of tubes with 
intent to defraud. General Electric has 
also been instrumental in breaking up 
receiving tube counterfeiting rings in 
Boston, Brooklyn and the Bronx. 

The EIA pledged cooperation with 
law enforcement agencies which have 
prosecuted tube counterfeiters. 


I. The Problem 


The tube counterfeiter is a modern 
criminal who has proved to be imagina- 
tive and resourceful in carrying out a 
new form of commercial fraud. This 
fraud is made possible by the avail- 
ability of hundreds of thousands of 
out-of-warranty defective receiving 
tubes. The counterfeiter arranges to ob- 
tain large numbers of out-of-warranty 
defective tubes for the purpose of 
washing them so that no identifying 
marks remain to indicate the manu- 
facturer or the warranty date. After 
the washing process, the counterfeiter 
proceeds to remark the tubes with 
spurious trade-marks and warranty 
dates. He then either sells them as new 
tubes or he takes advantage of war- 
ranty policies in the industry to obtain 
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It is physically impossible to bring 
all Radio and TV Service Dealers to 
General Electric Tube plants for a 
“suided tour’ — so, we have prepared 
a color slide film which will help bring 
General Electric to you. 

Many General Electric tube distribu- 
tors will soon present this new color 
slide film at informal service dealer 


a new tube from the manufacturer. 
The counterfeiter works a direct and 
substantial injury to the public who 
must bear the expense created by such 
counterfeiting. 

To match the cunning and resource- 
fulness of the receiving tube counter- 
feiter requires continued awareness by 
the industry and continued diligence 
to frustrate every effort of the counter- 
feiter. | 


Il. Recommended Procedures 


The EIA plan recommends that 
manufacturers employ the following 
procedures to frustrate these criminal 
activities. 


1. Cooperation with law enforcement 
authorities. 

It is the duty of the manufacturer 
of receiving tubes to cooperate fully 
with law enforcement authorities in the 
detection, investigation and prosecu- 
tion of tube counterfeiters. : 


2. Education of interested segments of 
the industry. 

It is the duty of the manufacturer 
to assist vigorously in the exposure of 
tube counterfeiting wherever it exists. 
To fulfill this obligation, the manufac- 
turer must help to educate the tube 
distributors, set manufacturers, set dis- 
tributors and service technicians about 
the seriousness of counterfeiting. 


3. Recommendations of Law Enforcing 
Agencies. 
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FILMED TOUR OF G.E. TUBE PLANTS 


meetings. This film and the accom- 
panying recorded narration highlight 
the unparalleled research, development, 
and production facilities which are used 
to make General Electric “Service De- 
signed” tubes better. 


Watch for the announcement at your 
General Electric tube distributors. 


In the furtherance of establishing 
and maintaining an effective program 
to combat tube counterfeiting, manu- 
facturers should endeavor to put into 
effect wherever proper and possible the 
recommendations of grand juries and 
other public bodies. 


4, Drying up of counterfeit tube 


sources. 


Inasmuch as there is no known sub- 
stantial legitimate market for defective 
tubes and no known method to renew 
worn-out receiving tubes, it is the re- 
sponsibility of the manufacturer to con- 
tinue to encourage the destruction of 
defective used tubes at all distributive 
levels and in the hands of set manu- 
facturers in order to prevent them from 
getting into the possession of a counter- 
feiter. 


5. Warranty Policies. 

It is recognized that each manufac- 
turer should independently establish 
and administer its warranty policies. 
These policies should, however,. be so 
constructed as to insure against per- 
mitting counterfeit tubes from being 
introduced into the channels of com- 
merce. 

General Electric Cooperates 


Sometime before EIA adopted the 
foregoing policy, General Electric ad- 
vised its franchised distributors to take 


precautions which would prevent or 


materially reduce tube counterfeiting. 
Servicemen have also become aware of 
the tube counterfeiting problem through 
contact with distributors as well as nu- 
merous articles published in newspa- 
pers and trade publications. 


Service technicians have a responsi- 
bility to themselves, their customers, 
and to other service technicians to co- 
operate in the EIA program. There are 
at least three ways that will help: 


(1) When replacements are neces- 


' gary give the “bad” tubes to the. cus- 


tomer. He has paid for them and has 
the right to dispose of them as he sees 
fit. There is very little likelihood that 
tubes given to the customer will ever 
find their way to the counterfeiter, 


(2) Do not sell or give away large 
accumulated quantities of defective 
tubes. Either break the glass or snip 
off at least one pin before disposing of 
them. 


(3) Purchase only recognized 
“brand name” tubes through author- 
ized tube distributors. All G-E tubes 
purchased from an authorized General 
Electric tube distributor have passed 
numerous quality tests to assure the 


best performance in any make receiver. 


A counterfeit or “off-brand” tube may 
be either used or poor quality to start 
with. No service technician can afford 
to risk his reputation with products of 
this type. 


BIRTH OF A TELEVISION BULB* 


The television industry owes much of its growth to television bulb manufacture and 
each new tube size has represented steps forward in glass technology. Since every 
services technician cannot visit glass making plants this photo tour of the Corning Glass 
Works should be of interest. 
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Pressing Face Plate 


The face plate of the TV bulb is formed when 
a gob of molten glass is dropped into an 
accurately machined mold and a_ plunger 
presses it into the specified shape (here 
rectangular). Pressing operation is auto- 
matic. Face plate panels are then sealed to 
the funnel and polished with sand and pumice. 


Funnel for Bulbs 


Funnels of the television bulbs are made by 
centrifugal casting. In the operation, a gob 
of molten glass is dropped into the chamber 
and the mold is rapidly spun. This centrif- 
ugally forms the glass into a funnel. A rod 
automatically sets down into the mold, form- 
ing the stem. They are shown before the 
neck, made from accurately drawn tubing, 
and face plate panel are sealed to the funnel. 
The anode button, sealed to the side of the 
funnel, serves to make contact with the con- 
ductive coating inside the bulb. 


Making the Seal 


As they are slowly rotated within an enclosure, 
the face plate and funnel of the TV bulb are 
sealed. Heat for sealing is derived from gas 
jets and electrical currents which are applied 
simultaneously. 

Neck of the bulb is made from accurately- 
drawn tubing, produced in another Corning 
plant, cut to size, and shipped to the TV 
bulb production lines. Here it is sealed onto 
the funnel. 


TV Bulb Production 


Completed all-glass television bulbs move 
through annealing lehr. Corning Glass Works 
pioneered in the production of TV bulbs, in- 
troducing a special glass and automatic ma- 
chinery to upgrade product standards. Corn- 
ing bulbs are 100 per cent inspected at seven 
points during manufacture. 

Still another production step not illus- 
trated involves polishing the face plate panel. 
In this operation, the panel is treated with 
sand and pumice. The finished bulb also is 
polished before final inspection, packing, and 
shipment. 


Final Inspection 


After each production step, television bulbs 
undergo rigid inspection. Here, a_ skilled 
Corning Glass Works technician examines a 
finished bulb with the aid of a strong light. 
Imperfect bulbs, no matter how slight the 
flaw, are discarded. 


* This article prepared and submitted by Corning Glass Works and. printed with its permission. 


When television was still a labora- 
tory curiosity, Corning Glass Works 
was asked to design and make bulbs 
on an experimental basis. From this 
pioneering role, the company has ad- 
vanced through research and develop- 
ment efforts to rank today as the largest 
manufacturer of all-glass picture tube 
enclosures. 


Scientists at Corning, N. Y., are cred- 
ited with discovering a better glass for 
the television industry. From their re- 
search came a special glass, tailored to 
meet requirements of the TV picture 
tube. It is 15 percent lighter than lead 
glass formerly used (making it less 
costly to manufacture, ship and han- 
dle); has high electrical resistivity; and 
can be melted to exacting quality de- 
mands. 


The company also developed qual- 
ity control methods to assure adequate 
and uniform strength of its product. 
The present-day Corning TV bulb, for 
example, is 100 percent inspected at 
seven points during manufacture. A 
quality control sampling plan is in effect 
at more than eight manufacturing steps. 
The face plate is inspected at four dif- 
ferent stations. 


With the growth of television, high- 
speed automatic machinery was de- 
signed and installed. New production 
facilities were opened. TV bulbs are 
now being produced at two Corning 
plants — Pressware in Corning, N. Y., 
and the Albion, Mich., factory. 


Television bulbs are made up of 
three major glass pieces: the funnel, 
the neck and the face plate panel. Some 
of the steps in the manufacture and 
inspection of these parts are shown in 
the photographs at the left. 


Perhaps no other single component 
has played such an important role in 
the television industry as have televi- 
sion picture tubes. A good deal of pio- 
neering efforts and foresight in picture 
tube developments can be attributed 
to glass suppliers such as Corning. 


Corning works with its customers 
such as GE for continued product de- 
velopment and such work has contrib- 
uted significantly to upgrading of TV 
bulb standards and production of new 
bulb types. 


6L6-GC BEAM PENTODE 


The 6L6-GC is a beam pentode with 
30 watts plate dissipation and 5 watts 
screen. Two 6L6-GC tubes will provide 
55 watts of output power with only 2% 
distortion and without feedback when 
used push-pull in Class AB, service, 
with 450 volts on the plate. The 6L6-GC 
is completely interchangeable with 
types KT-66 and 5881 and also with 
type 7027 if equipment has correct grid 
connections. 2 > 
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500 volt 


Plate voltage 

Plate dissipation 30 watts 
Screen voltage 450*volts 
Screen dissipation 5 watts 
Cathode current 110 ma 


The 6L6-GC is a new tube through- 
out, designed to handle easily the 
speaker requirements of the finest audio 
systems. Type 6L6-GC has, among 
other features: gu 


.. special 5-layer bonded-metal plate, 
developed by G.E. for improved 
heat conduction and radiation, see 
drawing, 


Yi 


FINISHED TUBE 
ANODE 


. New large control grid heat radia- 
tor minimizes grid emission. 


. Redesigned screen grid, for higher 
dissipation, 

. New protective slots on micas, to 
reduce high-voltage interelement 
leakage. 


. New-design bulb, to radiate heat 
more efficiently. 


* In push-pull circuits where the screen of each 
tube is connected to a tap on the plate winding 
of the output transformer the maximum screen 
voltage is 500 volts. 


G-E SILICON CONTROLLED RECTIFIERS 
MAY REVOLUTIONIZE THE ELECTRICAL 
INDUSTRY : 


In less than a year, G.E.’s Semicon- 
ductor Products Department has com- 
pletely evaluated their fabulous Silicon 
Controlled Rectifier and now offers it 
through their authorized distributors. 
This pea sized device has the ability 
not only to rectify alternating current 
but at the same time to control the 


morrow.” 


amount of power. As reported in Bus- 
iness Week Magazine this newest semi- 
conductor phenomena is as important 
a development to the electrical field 
as the transistor was to electronics. 
The Type C35 Silicon Controlled Rec- 
tifier is available in production quan- 
tities but the price range is still high. 
This device will be appearing in many 
home appliances and other devices in 
the next few years making possible a 
degree of home automation that will 
truly bring about the “home of to- 
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GENERAL ELECTRIC ‘STEREO CLASSIC” 
SPEAKERS, SPEAKER SYSTEMS AND 
SPEAKER ENCLOSURES. 


General Electric has added a five- 
cubic-foot “distributed port” 12-inch 
speaker enclosure to its line of “Stereo 
Classic” speakers and speaker systems. 
The new EN-50 series speaker enclos- 
ure accommodates all makes of 12-inch 
speakers, and tweeters of 4-inch or less 
outside diameters. 

The “Stereo Classic” line of speakers, 
speaker systems, and speaker enclosures 
includes: ” 


LT-2 


LX-2 


| SPEAKERS LW-12 


“Stereo Classic’’ Model LK-12 Kit 
Included are the LW-12 Woofer, the LT-2 Tweeter 
and the LX-2 Cross Over Network. 
These components are NOT available separately. 


Model LW-12 
Twelve-Inch Woofer Speaker 


High excursion cone, long voice coil, 
treated cloth cone suspension, specially- 
curved cone shape, aluminum base voice 
coil, all-steel welded construction for out- 
standing audio performance and long life. 
Effective Frequency Response: 40 to 1500 cycles. 
Power Rating: 60 w. Integrated Program Material. 


Impedance: 8 to 16 Ohms. 
Magnet: 31 Ounce Alnico V. 


Model LT-2 
Two-Inch Tweeter Speaker 


Two-inch diameter curved cone, low 
mass moving system, large aluminum base 
voice coil, and new combined phasing dome 
and shorting ring. These provide excellent 
uniform high frequency response to 18,000 
cycles, highly-efficient spherical sound dis- 
persion, efficient heat radiation, and in- 
creased power output at high frequencies. 
Effective Frequency Response: 1500 to 18,000 
Cycles. 

Power Rating: 20 Watts above 1500 cycles; Com- 
patible with amplifiers up to 60 Watts. 


Impedance: 8 to 16 Ohms. 
Magnet: 6.8 Ounce Alnico V. 
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Model LX-2 
Audio Crossover Network 
Inductive-capacitive type. Passes low 
frequency signals to woofer and effectively — 
filters these from tweeter. Provides much 
smoother tweeter response (+ 1 db) in 
the important range between 1500 and 
7000 cycles. 


i! SPEAKER SYSTEMS 


“Stereo Classic’’ Model LC-12 
12-Inch. Coaxial Speaker 


The separately-mounted woofer and 
tweeter speakers of the LH-12 system are 
offered in a coaxial mounting as the Model 
LC-12 Coaxial Speaker. The Crossover 
Network also is included. The tweeter is 
mounted slightly off axis, in a trim, sturdy 
metal frame, for smooth frequency re- 
sponse. pol 


Model LH-12 | 
Extended Bass 12-Inch Speaker System‘. 


Includes high-compliance 12-inch woofer 
LW-12, two-inch tweeter LT-2, and cross- 
over network LX-2, mounted in enclosure 
available in four different finishes. Features 
wide and very smooth response, with woofer 
offering four times (+6db) power output 
capability of conventional speakers in simi- 
lar enclosures. | 


Enclosure Dimensions 

Length: 231% inches. Height: 141/ inches. 
Depth: 15 inches 

Matching Base: 3” high, recessed 114” each side 
and 2” in front. Has two angled brackets attached 
for mounting on the enclosure, 


Genuine Wood Veneer Enclosure Finishes 


- Model LH-121-M Mahogany. 


Model LH-122-B Blond Oak. 
Model LH-123-C Cherry. Model LH-124-W Walnut 


ll SPEAKER ENCLOSURES | 


Model EN-50 
“Distributed Port’ Speaker Enclosure 


The enclosure is proportioned for mini- 
mum width, and its height is compatible 
with the G-E EQ-1 series equipment 
cabinet. 

With a high quality 12-inch coaxial or 
biaxial speaker such as the G-E LC-12 
or LK-12, the EN-50 series has more than 
double the low frequency power output 
capability (up to 4 db) of closed type 
enclosures. Its response is unusually clean 
down to 35 cycles. 

The enclosure features an optional front 
panel tweeter mount opening, with a re- 
movable cover plate, for tweeters of four 
inches outside diameter or less. The larger 
front panel opening accommodates all 
makes of 12-inch speakers. 

The seven “distributed port” openings 
are in the rear panel, to eliminate grille 
cloth interference and improve the en- 
closure’s acoustic resistance function. Pos- 
sible spurious sound from air turbulence 
through the openings is eliminated by the 
size and placement of the ports. 


Specifications 

Designed to accommodate air pressures of speakers 
up to 60 watts. Two rear panel terminal connec- 
tions marked ‘‘plus’’ and ‘‘minus’’ for correct 
speaker phasing. 


Genuine Wood Veneer Enclosure Finishes 


Model EN-51-M Mahogany. 
Model EN-52-B Blond Oak. 
Model EN-53-C Cherry. Model EN-54-W Walnut. 


Enclosure Dimensions 


Height: 315% inches. Width: 2314 inches, 
Depth: 163% inches. 


WHAT'S WRONG WITH THIS 


PICTURE?* 


There are at least five things wrong with this picture. See how many 
you can find — then turn to page 9 for answers. 


TUBES TESTED . @. 


* First of a series. 


FUSE PROTECTION 


A simple gadget for discovering the 
reason for burned out fuses in TV sets 
is a 14 to 2 ampere auto light bulb 
soldered across a burned out fuse. In- 
sert this into the TV fuse clips and 
intermittent shorts can be spotted by 


jarring suspected components and 
watching the bulb’s brilliance. 

Stan Clark 

Box 2162 


East Bradenton, Florida 


TIGHT SPOT SOLDERING 


This is a simplified way to replace 
defective resistors and condensers in 
tuners and other jammed up places. 
Heat the end of the new component part 
and stick a six inch piece of solder to 
the end of the new part. This will serve 
as a tool for holding the part in place 
while soldering the other end in the 
circuit. 

Thomas O, Britt 

Britt’s Radio-TV Service Co. 
1305 Hillsboro St. 

Raleigh, N. C. 


08009098 


ILLEGIBLE TUBE TYPES 
When type numbers on old tubes 
become illegible, apply a little am- 
monia on a piece of cotton. When the 
ammonia dries, the letters or numbers 
will be readable. 
Harry J. Miller 
991 — 42nd St. 
Sarasota, Fla. 


SPLICING TV ANTENNA WIRE 


A good splice, both mechanical and 
electrical, is very important for good 
reception especially in fringe areas. It 
is best to have a splice-free lead but 
sometimes this is unavoidable. If a 
splice is necessary try to make it in a 
protected area such as under the eaves 
or in the attic. | 

We use the following step-by-step 
procedure illustrated in drawing: 


(1) Slice off a thin strip of insula- 
tion with a pocketknife. Start 
slice about one or two inches 
from end of wire. 


(2) Cut the corner diagonally but 
try not to cut through the wire. 


(3) Pull the cut corner out and down 
Follow same procedure on all 
four wires. 


(4) Overlap ends in position shown, 
then twist and solder. 


(5) Cut off excess wire and spray 
with waterproof coating such as 
Krylon No. 1302. Now bend 
ends parallel with lead-in as 
shown. 


(6) Cover completely with plastic 

electrical tape. Tape should ex- 
tend slightly beyond overlap to 
make a tight seal at both ends. 
Spray the outside and you have 
a trouble-free splice. 


Williamson Radio-TV Service 
631 W. Dallas 
Cooper, Texas 


CLOCK KNOB REPAIR 


Clock knobs made of plastic which 
have the stop notch stripped out of 
them are easy to repair and better than 
new when repaired. Cut a small piece 
out of a tin can about %46”” wider than 
the hole in knob and about 14” deep. 
Drive this into the knob hole so as to 
cut into the plastic on both sides. The 
knob will then slip into the slot in the 
shaft making a permanent repair. 


W. W. Brackenridge 
Electric Service Shop 
303 Broadway 
Harrison, Ohio 


Those desiring to have letters published in_ this 
column should write the Editor, Techni-Talk, 
Electronic Components Division, General Electric 
Company, Schenectady 5, New York. For each 
such letter selected for publication you will receive 
$10.00 worth of: General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 
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Is your service or tool case 
crowded? Perhaps you are us- 
ing individual hex-head socket 
wrenches instead of the G-E 
Twin-X wrench set. This set ac- 
tually replaces eight hex-head 
socket wrenches and thereby 
saves valuable space. Size is 
clearly marked on each wrench. 


Ask your distributor for ETR-752. 
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SERVICE NOTES 


Apparent Ignition Interference 
On “U3” Receivers 


There has been noted in some of our 
“U3” receivers an intermittent inter- 
ference very closely resembling ignition 
interference. An investigation of this 
condition resulted in tracing the trouble 
to the relay in the remote control box. 
Due to the necessary close clearances in 
the latching mechanism, there is the 
possibility that some of the free metal 
parts will rub together and thus set up 
a noise pattern in the picture which may 
or may not be sustained by an audio 
signal or other vibration. This is more 
or less intermittent and can always be 
reduced or eliminated temporarily, by 
switching the relay once or twice which 
will reposition the armature in the gap 
of the relay. 


A correction which will eliminate the 
condition entirely, consists of connect- 
ing this free metal part to the circuit 
thereby putting all of these parts at the 
same potential. A 470K resistor is con- 


nected in the jumper circuit to prevent 


the 110 volt circuit from coming in con- 
tact with the case if the jumper wire 
should come loose from the armature. 
The correct location of the jumper wire 
is illustrated in the accompanying figure. 
The wire used is the same as used for 
the remote control cable. It is impera- 
tive that this extremely flexible wire be 
used so as not to interfere with the 
proper, action of the relay. 


TELEVISION 


Material required is: 


(1) 470K ohm 14 watt resistor and 
(2) a 3” piece of insulated flexible 
wire, same as used in the remote con- 
trol cable WT67X15. This wire has 
been tested by Engineering in this 
application and found to be accept- 
able and is the only wire recom- 
mended. This is available as cable 
hank WT6¢7X15. Correct length of 
pieces should be cut off from this 
hank as needed to make the correc- 
tion. 


Procedure: 


1. Remove cover from relay box. 

2. Solder resistor and wire together. 

3. Solder resistor to terminal having 
two black leads as illustrated. 

4. Solder wire to brass piece on plunger 
with relay laying flat so solder will 
not run down plunger. Dress wire as 
shown in the illustration. 

The “U3” receiver is no more affect- 
ed by ignition interference than any 
other set. Therefore, if a complaint of 
ignition interference is noticed on the 
“U3” and not on others, then it is as- 
sumed that the latching relay is the 
cause and the above described correc- 
tion should be made. 


Removal of the Metal Back on “M4” 
Models 


On “M4” UHF models, the I-F filter 
which is attached to the tuner has been 
redesigned mechanically so that it pro- 
jects towards the rear of the chassis and 
interferes with the retractable VHF an- 
tenna when removing a metal back. 

Before removing the metal back on 
an “M4” UHF model using the new fil- 
ter, it is necessary to extend the outer 
section (or largest diameter) of each 
element of the VHF retractable anten- 
na to its full length to prevent inter- 
ference with the filter. 

To avoid confusion, it is suggested 
that the above procedure be followed 
in removing any metal back from any 
“M4” model. 


SUGGESTION AND INQUIRY COUPON 

If you would like to receive additional information on some specific 
G-E Electronic Component, just clip out this coupon, write in the 
material desired, and send it in. Information, if available, will be sent 
to you by return mail. 


Please check your name and address on the reverse side. Make 
any necessary corrections below. 


If you expect to move within next two months, please print new address above. 


RADIO 


No AM in Model T120 AM-FM radios 


A quantity of T120 AF-FM radios 
were manufactured in which capacitor 
C12 connected to pin 1 of V4 was 20 
mmf., as shown in the first preliminary 
service notes. | 

It has been found that better per- 
formance on AM results from the use 
of a 15 mmf. capacitor in this position. 
The higher value may cause the oscilla- 
tor to cease functioning on part of the 
broadcast band. FM reception is not 
affected. 

The first step in trouble shooting a 
“no AM” T120 is to check the value of 
C12. If C12 is 20 mmf., replace it with 
a 15 mmf. capacitor. (Catalog No. RS- 
1305) 

If C12 is 15 mmf. and the AM is 
inoperative, check the other associated 
AM components such as the AM an- 
tenna (L8), AM oscillator coil (L7), 
V4 (12AU6), and AM I. F. transform- 
ers. 


ANSWERS TO: 


What’s wrong with this picture? ap- 
pearing on page 6. 


1. Perimeter of picture tube face 
plate resting unprotected on hard sur- 
face. A scratch or abrasion in this crit- 
ical area can cause tube loss and even 
personal injury. G-E Picture Tube Pil- 
low ETR-1469 will help protect picture 
tubes at contact points. 

2. Neck of picture tube precariously 
supported by tube carton. This could 
result in tube loss or personal injury. 
Use G-E Picture Tube Nek-Rest ETR- 
1169 to hold neck firmly in place. Photo 
below shows what actually happened 
when picture tube was accidentally 
pulled off tube carton. 


3. TV chassis supported by card- 
board box. This presents an obvious 
risk to exposed tubes including picture 
tube ; plus possibility of damage to 
chassis parts. Use G-E Chassis-jack 
ETR-1470 to securely hold chassis in 
servicing position. 


4. Receiving tubes lying on bench. 
Tubes could roll off causing breakage 
and even personal injury. Suggest tem- 
porarily storing tubes in empty tube 
cartons with flaps open. 


_ 5. Tubes tested 10¢ each. Since DO- 
IT-YOURSELF tube testers can be 
found in many drug stores, super mar- 
kets, hardware stores, etc., radio and 
TV service shops seldom charge for 
this service. If the customer is unable 
to correct the trouble with new tubes, 
in all probability he will call the service 
shop that tested his tubes “free”. 
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NEW (6) BUSINESS BUILDERS 


NEW 
1959 Edition 


DIRECT MAIL PROGRAM 


NOW AVAILABLE THROUGH YOUR AUTHORIZED G-E TUBE DISTRIBUTOR 


Do you use the direct mail program 
described in publication number ETR- 
1610? The various items described and 
illustrated in this publication will help 
to keep your present customers and 
gain new ones. 

Six door knob hangers are described 
with suggestions on how they can be 
used. Each hanger is printed in red- 
orange and black and imprinted with 
your name, address and phone number. 

Fifteen different post cards are illus- 
trated to enable you to select an ap- 
propriate service message each month. 
These post cards are available on regu- 


lar 3-cent government card stock—or 
unstamped stock. Unstamped stock can 
be imprinted with your postal permit 
number, or postage can be applied lo- 
cally. Post cards are also printed in red- 
orange and black with your name, 
address and phone number imprinted in 
black. 

A number of suggestions on how to 
build and use a mailing list are also 
included. 

Ask your General Electric tube dis- 
tributor for a copy of publication num- 
ber ETR-1610. Make your selection 
and then place an order with him. 


'@ Now 260 Fact-Filled Pages 
© 230 New Receiving Tubes 
© 102 New Picture Tubes 
© 20 Pages of Circuits 


Ask your G-E tube 
distributor for 
ETR-15H 


Il NO. 3 


SERVICING 


The present trend in both radio and 
television design is toward smaller 
more compact receivers. One method, 
which has been used to reduce size is 
the use of printed circuit boards. Since 
these boards require somewhat differ- 
ent servicing techniques the purpose of 
this article is to familiarize the service 
technician with these new techniques. 
The ideas presented here have been 
used for quite some time. It is hoped 
that they will help the technician in the 
repair of both radio and television re- 
ceivers. 

Many short cuts,are found while 
working at the bench, and some of 
these might be helpful to other techni- 
cians. If you come across any ideas or 
service hints that have been helpful to 
you, please send them in for publica- 
tion as a Bench Note. 


Suggested Servicing Procedures 
Service of printed or plated circuit 


radio 


MAY—JUNE, 


PRINTED CIRCUITS 


boards requires additional care in sol- 
dering and/or trouble shooting. 
Special consideration should be 


placed on circuit analysis as substitu- : | 
tion of components is more difficult. of the component board from the chas- Tools for Servicing Transistor Receivers 
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Solder joints and connection points are 
not readily accessible, and therefore the 
technician should be thoroughly famil- 
iar with the circuit under test and be 
reasonably sure the suspected compo- 
nent is defective. 

Excessive heat should never be ap- 


Sis is seldom necessary since most com- 
ponents are accessible from the front 
side of the chassis. | 

In some receivers the component 
board may be tilted away from the 
main chassis by removing the mounting 
screws, but it should be remembered 


When component replacement is re- 
quired on printed boards, it is some- 
times quite difficult to remove the 
solder from the circuit board. Three 
(3) simple methods of doing this 
utilize items which are readily avail- 
able: 7 


Mr. George Pespas 


| Servicing Printed Circuits I.......... Page 1 Lakeville Electronics plied to the component board as per- that the electrical ground connections First, the ordinary pipe cleaner can 
| Dealer Modernization... Page 2 S01 Chestont: St te manent damage may result. The use of between the chassis and ground strips pe used to remove solder from large 
TV Tube Inventory Guide.............. Page 3 Past Mead - a 'Yy = a 35—50-watt soldering iron is recom- of the plated board will probably be holes or slots in the circuit board. 
How G-E’ Rectifiers A . CALCW, Ne Ie eat mended. broken. Therefore, testing must-be ac- §gecond the ordinary broom straw 
; re Made. Page 4 E£.222 _ . - ; 1: ' , 
What's W ith Thi ee Co =. Whenever possible components complished with the boards either se- wil] readily clean solder out of small 
| Le S ge with This | | bs x iN 10-9-53 should be replaced by cutting the de- cured to the metal chassis or with a transistor holes, ete. 
| ti i i ae eee rage 6 a fective component from the board, jumper ground connection. Third, an item which can be obtained 
The “Stereo” Hum Problem Ill... Page 9 Form 3547 Requested \ a leaving the mounting leads as long as Tube sockets and transformers may at most dry goods stores, a small plated 


Techni-talk on AM, FM, TV Servicing, published bi- 
monthly by Electronic Components Division, General 
Electric, Schenectady 5, N. Y. In Canada: Canadian 
General Electric Co., Ltd., 189 Dufferin St., Toronto 3, 
Ontario. R. G. Kempton, Editor. Copyright 1959 by 
General Electric Company. 


2. % 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia- 
bility for patent infringement (or any other Iiability) 


arising out of use of such information by others. 


; @ 
This copy of Techni-talk comes fo you through 


the courtesy of your General Electric tube distributor. 


possible, and replacing the new part by 
soldering the leads to the ends left on 
the boards. 

Additional lead length may be ob- 
tained when necessary by cutting the 
component apart. The ends of the new 
part are then looped around the re- 
wiring leads and soldered. The removal 


be replaced by cutting the supporting _ 


and conducting members with diago- 
nals, then cleaning off the remaining 
pieces from the component board. The 
new part can now be soldered into 
place. Caution must be observed when 
soldering since too much heat will dam- 
age the component board. 


crochet hook. To use this, simply cut 
off the hook with a pair of cutting 


_pliers and use it to clean solder out of 


the holes when they are heated. Be 
sure to buy the plated type as it will 
not “tin” for a considerable length of 


time. 
(Continued in next issue) 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


To modernize his shop, a dealer need 
only review three major areas—and 
then lay out a plan for making the 


DEALER 
MODERNIZATION 
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he is smart he will immediately begin 
to think of how he can change or install 
some lights, wield a paint brush, tack 


on a shelf, a special tube storage rack 
Saves space and time both in finding 
a needed tube and in keeping track of 


TV TUBE INVENTORY GUIDE 


The chart shown below includes 
most of the tubes used in TV receivers 
both old and new. It is based on infor- 
mation obtained from various manuals, 
service publications, sales records and 
individual service technicians. 

Obviously, it should not be considered 


as a recommendation to stock all of 
the types shown or the quantities 
given. It should only be used as a guide. 
If this information is combined with 
your own experience, you should be 
able to develop an inventory guide 
tailor-made to your own operation. 


Tube types shown in red are newer 
tube types that have been added during 
the past year and are now available at 
your General Electric tube distributor. 
Tube types preceded by (*) are Gen- 
eral Electric “Service Designed” types. 
Color TV types are preceded by (**). 
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} 
1 | 
needed improvements in each area. up some paneling, clean the shelves, inventory. vPe wey Less ae bao oF ibe poh | 
How much time the modernization will sweep the floor—and dozens of other Special service aids are availabl ae = — i it lee A — 
as as *1B3GT........... 3 et ne ay ee 3 *6BUB......... 1 6Y6GT........ T 
take and how much it will cost depends small improvements that all add up to from G-E tube distributors which offer r oe a 1 6AB4........ 2 6BV8......... 1 7AU7 2 | 
upon two things: (1) How bad a shape making a good impression. a dealer inexpensive ways of saving : WADSE SO os a 3 6AG7 Uae 3: 2 6BW8 1 ‘ | 
he is in to start with, and (2) how care- The physical aspect of moderniza- time. Wet ey cob 2 *6AF4......... 3 SEV. 85k vee: 1 i 
fully he plans his renovations. tion extends also to the physical ap- A “must” in modernization is tech- Wn Pid x <6 AF4-A 3 prt ae Say Sp 
Here is the procedure to follow: pearance of his truck and even him- nical data on color television, electronic *Q9AF4A....... 2 6AG5 1 6BY8......... 1 SAU8A....... 1 
1, List the improvements needed in self and his employees. Modern busi- switches and other electronic devices I 2BN4......... 1 6AG7 L "6BZ6,........ 1 SAW8A L 
each of the areas below. nessmen wear neat clothes and are which are beginning to be used more | oe te ol a ee bie eee ; 
2. Decide which improvements should clean-shaven. and more in the home. i ere Pa + \ 6AH6........ L aes mnt ers 
be made first—considering the benefits li—Equipment and Layout II—Business Promotions and Methods AES ee nl ee 6AK5 2 rt ot ie 1 
they will bring, cost, and time available. After a pleasant impression, a cus- Here modernization means two MALS. ch eas 2 SAKE . eres la “N6CBSA Bs Minis Meaney 1 GU. ice. 1 
3. Write out a time and cost schedule tomer wants good service at a fair things: Better business getters, and riper : na : setneek Modo : ess a erate 
that will fit the pocketbook. price. He wants value. This means, in better business doers. **3B2 0000... GAPNC tani. aes! eats aug, Bee 1ODE7........ I 
Generally, the best rule to follow in a nutshell, sufficient tools and equip- A dealer who plods along with the 3BC5......... 5 6CF6......... I "I2ZAT7........ 5 
laying out such a plan is to give priority ment and an efficient layout of work- “business as usual” attitude soon finds Files Pew hs ; Koad te ieee al ' “TRA Be 28 ; 
to the improvements that will bring in shop space. himself trailing the field. In this day aap a Aes Ms pi parce ; on LORE, ; a 
either the most customers or the most Unfortunately, most workshops just of increasing “hard sell,” bright new *3BU8......... 1 | 1 GERG ccneng epee ee an eee eae 
money (or both) the fastest. For once grow, with a shelf added here, a stor- promotions and offers are needed to SBY6......:.. 1 GASS.. 2... us 1 *12AX4GTA.... 3 
having made a decision to modernize, age bin there—whatever seems most attract customers and clinch the sale. ee ne a 2 Seer hae’ ee Ae 
a dealer should begin to reap the bene- convenient at the moment. Actually, Another important activity that will +3CB6 5 pate PS : reais sea i ahaa 
fits his ere Be SOON as possible. a great deal of careful thought must go win customers is participation in com- S6F6. 2 EE 6AT8......... 1 6CN7......... 1 12BH7A...... 3 
Let's review the three major areas into shop layout. Here each dealer must munity affairs to the extent that the 3CS6......... J “6AU4GTA..... 2 ecu. . 
which need modernization in most take his own requirements into con- public recognizes the dealer as an im- oe BOP a Shs ! alabiietiainltonnl . Re ee ca gee : 
dealer shops: sideration, such as lighting plans, time- portant factor in public service. The A Sos + Pe? eT ae 4 ene 1 NS roberta joe's 
I—Physical Appearance saving arrangements, sales counters, experience General Electric has had 8 4BC5......... 2 6AU8-A...... 2 + 1 L2BRZ . cic. os 1 
Customers are drawn toa bright clean small-parts inventory, work bench, test in the All-American Awards for public i ee ets L 6AVSGA...... 3 ee 4205 0° I 12BV7........ q 
store. They tend to turn away from and storage racks, and filing of techni- service by television service technicians pacha a ae ; arial A tle a : indians tan : *12BY7-A 1 
dirt, dull walls, dark corners, dim light- Cal data and records. ) has demonstrated to us that the men Aiea ir, ee ee on ae 1 12827. Se od 
ing. The first consideration here is the Tools and test equipment are neces- who become a part of their community *6AX4GT...... 5 6CZS..000%1.., 1 12C5/12CUS... 1 
general neighborhood. Other things be- Sary and here the big question is: What are widely respected, and much of their “BUS betes L 6AXSGT...... 1 6DBS......... I 12CAS5....... ' 
ing equal, customers will shun a shabby _ tools and what test equipment? A dealer business gravitates toward them for anes iia aa ae Cn, ke, ; mean ante ; rapier ; 
location. Give this serious thought. If must follow the same rule that a manu- __ this reason. 4CB6........ - 2 6BA8A....... Wage eee cs 1204. ae 1 
rent, traffic, parking facilities and cost facturer applies when deciding whether Modernization in the business end MOTS. oo. ers 1 "G6ONT 6550. 4 1 T2DBS.0 i. 1 
of moving seem to merit a move— Or not to buy a big expensive machine: of the operations also means attaining 4 PBES/ 6CE5.... 5 “6DQ6A....... 2 “12DQ6-A..... . 
then move. Will a new piece of test equipment save a fine balance between the extremes of eel ay: pocaih SoS rie oa . vateat oe : 
A customer’s first view usually is of enough time to make it worth while? “paper work” and “no paper work.” *SAQS........ 2 6BD6 nleostaide 1 “6EA8..... 2 - «> 5 eee 
a sign or a store front. A bright new Generally the rule to follow is: How The dealer who goes overboard on BASE, f0) 44»: T GEES... 250: 1 T2R5......... 1 
sign, with modern-styled lettering is busy will the machine, or piece of test keeping records finds himself doing SAT8......... 1 a lag hohe a *12SN7GTA 4 
important. Storefront improvement can equipment be? Idle equipment makes nothing else—and ending up with no SAWS (is cscs 1 Boks toael i tae MEE ne et ee A ae 
range from a coat of paint toa complete 10 money. business. The dealer who goes to the 5SAW4........ 1 GBHG......... 1 GELS ninth ee T *17AX4GT..... T 
revamping in wood or tile. A new door Storage space always costs money. other extreme and keeps no records, ee ae 1 6BG6GA...... 3 eee 1 
alone will make a world of difference. And if it is mis-arranged in such a_ suddenly finds he is bankrupt. Rciack ee Gaaes 6BH8......... 1 ae bean aves ; 
Once inside the door, the customer fashion that it also costs time—vwell This is no place for a course in. busi- © <= 0 i GBIG.. ian. 1 oe 3 17H3......... 1 
gets an all-important “first impression.” there is a double loss that can be avoid- ness bookkeeping. We merely wish to 5BQ7A....... 1 6BJ7......... 1 6K6GT........ 2 18A5,.° 25,25 T 
Immediately his subconscious mind says ed. For example, instead of having re- advise here that efficient help and SBR8......... 1 , OBdB. «++ , dk gl nl ; “19AU4GTA ; 
either “What a dump!” or “Nice place!”, ceiving tubes tumbled into a cabinet or record keeping are attained only with Fede eee kas ; ote ue aes i : 19BG6 1 
He doesn't bother to analyze why he  suyyjqyyinnnnnniniininiiiinniinininiinnnninMME f2oUEht and care. In this area, a dealer *SCL8-A....... 6S8GT........ A ries 
gets the impression. But now is the time = = must occasionally take a long look at *6BK7B........ 3 6SH7......... : 25AV5GA 1 
for the dealer to do some analyzing and = = his operations and decide whether or 5CQ8.......... J **OBL4. 1... 1 6SL7GT....... 2 PS PAO 6 : 
see if the general impression is bad, = Have trouble holding pic- = not his business methods need mod- hap ae peg ae ; pe le ome : i 
and what can be done about it. = ture tubes in viewing po- = ernization. ST bs 1 *6BN6......... APS ARE Wie oa 25BQ6-GA.... 3 
Here the single most important point = sition? Use G.E. Nek-Rest. = — All in all, modernization means a lot BIR ci ei 1 “6T8A......... 4 25BQ6GTB.... 2 
is light. A dark interior pushes people = Quickly adjustable for= of little things. Modernization is a mat- Z ““6BNS......... L “6UBA........ : 5 : 
away mentally—and sometimes even = all size tubes. Available = ter of depth more than any single act. us ae ee i venned ike : shines be uc eee : Sein ars : 
physically. A dealer who will stand in = at your distributor. Ask = To keep up with the crowd one must O & *5V3/5AU4 ; ; ¥ 1 6BQ6GTB eee 2 6W4GT._ , ; OV gee oe et ie 3 
his own doorway and make believe he = for ETR-1169. = get into the water—but at the same : 5V4GA....... 1 *6BQ7A....... 5 25EC6.|...... 1 
is a customer looking into the store for = = time be careful not to go in over his 5V6GT........ 1 6W6GT....... 3 25L6GT . 2 
the first time may get a shock. But if FillllllllIllllllililiiiiliiiiiiiiuiiiiiiiine head. ee eee ww nek 
GRE ons lal o6 SHS 1 6BS8 .. 2.6655. 1 8 3 SOOGSE seeks: 1 
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SECTIONAL VIEW OF 
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SECTIONAL VIEW OF 
IN537 SERIES SILICON RECTIFIER 


SEMICONDUCTOR 
RECTIFIERS ARE MADE 


Cross-sectional Views of Basic Cells 


Both germanium and silicon cells ap- 
pear to be alike in outward appearance. 
Fundamental difference, besides.use of 
different semiconducting materials, lies 
in the use of indium and aluminum 
electrodes, respectively. 


Soldering of Rectifying Junction to Base 


Skilled operators carefully center 
semiconductor wafers into position for 
automatic soldering operation. Latest 
techniques provide finest possible elec- 
trical connection with maximum resil- 
ience to shock and mechanical degrada- 
tion. 


Putting on the “Top Hat’ 


A vital operation that results in con- 
tamination-free products. Operator as- 
sembles base and metal top prior to 
welding both units together. Inert gas 
is used in sealing operation to drive 
out moisture and provide pure operat- 
ing atmosphere inside rectifier housing. 


Testing for Operating Stability 


Special ovens create extreme condi- 
tions where any contamination will 
reflect in decreased rectifier perform- 
ance. Stringent operating tests follow 
this step with cells being required to 
meet General Electric’s “safety mar- 
gin” of operation before being ap- 
proved. 


Semiconductor Rectifiers 
For Every Purpose 


Pictured here (left to right) are 
G.E.’s Germanium TV Rectifiers, the 
Type C35 Silicon Controlled Rectifier, 
stud and lead mounted cells, and the 
much-in-demand, Vac-u-Sel* Double 
Diodes, all with their distinctive, bright 
packages. In the background, two typ- 
ical stack configurations, low and medi- 
um current outputs. 


* Registered trade-mark of General Electric Co. 


More and more applications are being 
found in radio and TV circuits for a 
brash newcomer to the electronics field, 
the compact, highly efficient semicon- 
ductor rectifier. Although its develop- 
ment like the transistor is still in a 
relatively early stage, inherent with this 
device is a remarkable, almost un- 
believeable long life. Improved manu- 
facturing techniques and advanced 
solid state physics laboratory facilities 
have enabled General Electric to make 
great strides in improved performance. 


Built-in Safety Factor 


These miniature two-element devices 
are constructed around a single P-N 
junction. Being designed to primarily 
handle power rather than small signals, 
large cross-sectional area junctions and 
efficient means for dissipating heat 
losses, such as fins, and heat sinks, are 
used. As with transistors, immaculate 
factory production lines make possible 
contamination-free results. 


Basic Construction 


One of the industry’s most popular 
types with millions in use, the G-E 
1N91 Series is constructed by soldering 
a 1/16” square germanium pellet to the 
base disk with indium alloy serving as 
the connecting junction material (see 
top left drawing). Germanium, among 
other things, provides a rectifier with 
unexcelled low forward voltage drop. 
In outward appearance, G.E.’s silicon 
rectifiers look identical to germanium. 
However, instead of a germanium-in- 
dium junction inside, this cell employs 
the junction of a piece of aluminum 
wire alloyed into a wafer of silicon. 
While its forward resistance is approxi- 
mately 40% higher than a germanium 
device of the same rating, its reverse 
leakage current may be severai hundred 
times less than a comparable germanium 
cell. Silicon, of course, allows operation 
over 95°C (203°F), the limiting range 
of germanium. 


Broad Field of Application 


With a selection of circuit configura- 
tions covering countless applications, 
G.E.’s semiconductor stacks save de- 
signers countless hours and do the job 
better. In a new modern design commer- 
cial 50 KW AM radio transmitter put 
in operation just last year, G-E ger- 
manium rectifier stacks supply all direct 
current. 

The latest, most revolutionary device 
in the semiconductor power rectifier 
field is the G-E Silicon Controlled Rec- 
tifier. Carrying a one-year written war- 
ranty and available now from your G-E 
Distributor, it can replace thyratrons, 
be used as an inverter, and in general, 
perform many power control opera- 
tions. In the near future, consumer 
appliances will make use of this fan- 
tastic device, bringing the automated 
electronic home of tomorrow into 
reality. 


- 
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NEW TRIPLE TRIODE TYPE 6EZ8 
ANOTHER GENERAL ELECTRIC 
“FIRST” 


The new 6EZ8 9-pin miniature re- 
ceiving tube now in production by the 
General Electric Company represents 
an advance in tube design which can 
offer high frequency performance and 
power dissipation with considerable 
economy and space-saving as compared 
with a string of transistors. 


The 6EZ8, 


hich is the industry’s first 
triple triode receiving tube, can liter- 
ally serve as a one-tube tuner for fre- 
quencies as high as the FM band. The 
cathodes of two of the three sections 
have a common connection; the third 
section’s cathode is brought out to a 
separate pin. Possible applications in- 
clude: (1) RF amplifier, oscillator and 
mixer; and (2) oscillator, mixer and 
AFC tube. 

Each triode in the tube is rated for 
a maximum of 330 plate volts, 50 volts 
negative DC grid, and 2 watts plate 
dissipation. In typical operation with 
125 plate volts and minus 1 grid volt, 
each section has an amplification factor 
of 57, transconductance of 4,200 mi- 
cromhos, plate resistance of 13,500 
ohms and draws 4.2 milliamperes. 


11 NEW GENERAL ELECTRIC 
BLACK-DAYLITE PICTURE TUBES 


Listed below is a summary of signif- 
icant characteristics for each of the 
new General Electric Black-Daylite pic- 
ture tubes. All of these tubes use a 
6.3-volt, 0.6-amp heater. 


14RP4-A 


COnstrtction «as. jas-0s oe 14”, Rectangular, Glass 
Length..............Over-all 14346”, Neck 614” 
PICCUIG DIZE. 6s i ss sib Ses ge 2 12145” x 914” 
Ae Oaae etohey EGR Oo! to +500 volts 
be kv sige Raced in. os, ee ee Magnetic, 90° 

56) ag Se tor Bote Single Magnet Ion-trap 


External Conductive Coating.........500—750 uf 
AiOne VOMAVE. oc 5s 5k o's ss UG 14 KV Max. 
17CFP4 
COnStriiction 2. 65. bck a oo 17”, Rectangular, Glass 
Length. o........00..5 ; OVer-all: 15”, Neck 534” 
Picture Size. . cesses ce ee ime Se, KALI" 
BOCES 2 Sees rate ee Elec., —500 to +1000 volts 
DeRectioi. 64a eget Oia sO ey oo Magnetic, 90° 
CNT alc bias, 5 inate win he tisad eee eee es Non Ion-trap 
External Conductive Coating.......1200—1500 uuf 
Anode VOluase. .. no Foie bu wie ee 16 KV Max. 
17DLP4 
Short Neck 
Construction... Sa 17”, Rectangular, Glass 
PiGrPthe cS esse es 9 Over-all 11146”, Neck 31545” 
PCE tes ac kas wood ha oe CE 1434” x 11114,” 
POCWIN A: oo ballets Elec., —500 to +1000 volts 
WCTECHIOR Fo 8 cis ay soe ee omen 4 Magnetic, 110° 
COUR Oe cute ee an tle ere in co Oe Non Ion-trap 
External Conductive Coating..... . 1000-15000 uyuf 
PROS CV OMARES oe ih 5 gee das ware, le 18 KV Max. 

17QP4-A | 
Constriietion:...¢ «fake. ier 17”, Rectangular, Glass 
DO i ey eee Over-all 1934.6”, Neck 714” 
PICCULS IZ Se Sy Ro hy wet allayes 141%” x 1034” 
BOC rer ais sg MeO He eR Magnetic 
IICMCCEIGINS snes cape es dace LS Magnetic, 70° 
rs each ho LE aaa eee Seder ene ae Single Magnet Ion-trap 
External Conductive Coating........750—-1500 upf 
Anmede Voltages 4. aks iia e a ee A 18 KV Max. 

21CBP4/21CBP4-A 

Construction . 536. wwe es 21”, Rectangular, Glass 
TBAB sh aN Oko A es Over-all 18”, Neck 51%” 
Picvure Sige oe Po es cles 1914.6” x 15146” 
POGUES arte ss Verbal tie ies Elec., —500 to +1000 volts 
Detectiaits.. etl ie Fe eos sw Ne sw Magnetic, 90° 
CH i ae ok ile ce © ak eB Rokk Non Ion-trap 
External Conductive Coating....... 2000-2500 upf 
AINGC” VORASE oo in pec due hos ee 0% 18 KV Max. 

21CEP4 
Construction... 4 i... ns 21”, Rectangular, Glass 
RPROED oobi caw ce Over-all 1434”, Neck 5746” 
PAGUE IEC oi £55 6 ew ws + 3 eee 1914.6” x 15146” 
RiGee eh a su 88 i oe sas Elec., 0 to +400 volts 
Legs cis STs) (Gl) a ee oe Magnetic, 110° 
SOO OR eee LG iis ten 9 a | rr Non Ion-trap 
External Conductive Coating.......2000—2500 upf 
PWG OUR NES os oss i ie kw tee 18 KV Max. 

21CMP4 
A OMSCEUCHION &. ko ees cadwian 21”, Rectangular, Glass 
MICU EF ciee bese ce ...Over-all 19”, Neck 614” 
ie Oe Sh a 191456” x 15146” 
Uo ee Elec., —64 to +352 volts 
MOOMPPECON See ea ee ew ee ks Magnetic, 90° 
ee Bnei as Oe tone cn Single Magnet Ion-trap 
External Conductive Coating.......2000—2500 uyuf 
PAGOS VW OLLAEE. clk cv cece we veenee 22 KV Max. 

21CQP4 

Flexible Lead 

Construction... ).c.... 5... 21”, Rectangular, Glass 
i rr Over-all 14746”, Neck 5346” 
Meet OUSIAG ss. oS esa ca ess 19146” x 15146” 
Focus. Or ae eee Elec., —550 to +1100 volts 
oe i Se Sil Se ean Magnetic, 110° 
0 SLE Std a Non Ion-trap 
External Conductive Coating.......2000—2500 uuf 
mies VOltabe. .. Tc... ke ew 19.8 KV Max. 

21CXP4 

Low G2 Voltage 

RONStreCtiOn. 22. ......+5,5 21”, Rectangular, Glass 
TIO bso ach Eve oo Over-all 18”, Neck 514” 
Meee MEG GAGE NS ce eae sss. s LD Ag” BISTA,” 
nS a Elec., —550 to +1100 volts 
POTIRCCPON ka ce vv cine ss cues . Magnetic, 90° 
Me, SF) 5 Rieti op cae we cas Non Ion-trap 
External Conductive Coating....... 2000-2500 upf 
Beas VOlASC. yo... et te ee 22 KV Max. 

21ESP4 

Short Neck 

Construction... . 60. we. 5 21”, Rectangular, Glass 
Gs hos oo 8 6s Over-all 13 346’, Neck 3154.6” 
OAS rn 191,46” x 15146” 
BOOMS. ch we os Elec., —500 to +1000 volts 
MOR COUION, io. a ds Aled aww yess Magnetic, 110° 
SEO, Ie oe tonne ae ee ee ae Non, Ion-trap 
External Conductive Coating....... 20002500 uyf 
Anode Voltage... .. ckiwnccnsucucves 18 KV Max. 


24AEP4 


Constraction.n«... . 6 <ewS 24”, Rectangular, Glass 
PORTION ss ook ed ore Over-all 19 1%”, Neck 514” 
Picture Size. 352.05. es 21746” x 16%” 
OS Ree eth. tp tind Elec., —500 to +1000 volts 
Peso ee tee eee eee Magnetic, 90° 

$i 59 be ee Oe hn eee Non [Ion-trap 
External Conductive Coating....... 2000-2500 uf 
Anode Voltage..6.) 0.007.235. 7 ee 20 KV Max. 


GENERAL ELECTRIC 
MODEL FA-10 AND FA-12 
FM-AM HIGH FIDELITY TUNER 


General Electric now has available 
an FM-AM tuner that features high 
quality audio performance and trim, 
modern cabinet design, for compati- 
bility with virtually any hi-fi amplifier. 


| 


The model FA-10 is available with 
saddle brown vinyl finish, and the FA- 
12 with willow gray vinyl finish. The 
two models are similar in all other 
design and performance details. 

The tuner features high sensitivity, 
precision tuning, ability to receive weak 
signals with minimum distortion, and 
an unusually low hum and noise level. 
It also has an FM multiplex jack, for 
reception of FM multiplex broadcasts 
with addition of a special adaptor. 

The tuner has an FM sensitivity of 
2.5 microvolts on 300-ohm input for 20- 
decibel quieting, an AM sensitivity of 
200 microvolts per meter for a 20-deci- 
bel signal-to-noise ratio, and an FM 
maximum deviation sensitivity rating of 


five microvolts, for minimum distortion 


on weak signals. 

Its automatic frequency control will 
maintain sharp tuning, and FM drift is 
negligible during warmup. A_ built-in 
dual-purpose tuning meter allows pre- 
cise visual FM center tuning and maxi- 
mum signal AM tuning. 

The tuner is equipped with a folded 
dipole FM antenna, and a built-in fer- 
rite rod AM antenna with a tuned radio 
frequency stage for increased sensitivity 
and low noise level. 

The FM frequency response falls 
within plus or minus two decibels of 
the FCC standard de-emphasis curve, 
and the FM tuning range is from 88 to 
108 megacycles. The AM tuning range 
is between 535 and 1620 kilocycles. 

The tuner’s trim, “flat” cabinet is 
highly compatible with modern ampli- 
fier and hi-fi furniture styling, and its 
control panel features a textured es- 
cutcheon with extra-size knobs, a spe- 
cial station logging scale, and easily 
read white, edge-lighted dial numerals. 
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NEW (6) BUSINESS BUILDERS 


Newspaper 


Ad Mats 


NOW AVAILABLE THROUGH YOUR AUTHORIZED G-E TUBE DISTRIBUTOR 


2 TS? ‘ a ee 3 
a ee 
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Lore Spgae BP RE PRE ER RS 


Are you using the various ad mats 
described in publication number ETR- 
1620? Regular newspaper advertising 
can help you increase your business, 
keeping your name in front of radio 
and television set owners. It is recom- 
mended that you place your ads in the 
TV or sports section of your ‘local news- 
paper. These ad mats tie in with the 
direct mail program presented in pub- 
lication number ETR-1610 and de- 
scribed in the May-June issue of 
Techni-talk. 

-A variety of single and double 
column ad mats are available to help 
you “build” local promotions which take 
advantage of local trends and interests. 
Ad mats are available from your 
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authorized General Electric tube dis- 
tributor. ) 


A which is a folder of news- 

ad mat material containing 
authorized dealer signatures, trade 
marks and illustrations to help you tell 
your customers who you are, what you 
offer them, and how to contact you. All 
of the material described will be help- 
ful in planning your newspaper adver- 
tising campaign. 

Ask your General Electric tube dis- 
tributor for a copy of publication num- 
bers ETR-1620 and ETR-935-A. Make 
your selection; then ask him to order 
the newspaper advertising material you 
require. 


Owensboro, Ky. 


a 
This copy of Techni-talk comes to you through 


the courtesy of your General Electric tube distributor. 


ELECTRONIC COMPONENTS DIVISION 


GENERAL @@) ELECTRIC 


NEW 


LIGHTWEIGHT 


SERVICE 
CASE 


NOW AVAILABLE 
THROUGH YOUR AUTHORIZED 
G-E TUBE DISTRIBUTOR 

e Holds 210 Receiving Tubes 


e Weighs less than 41, pounds 
e Modern Two-Tone Styling 4 


e Rugged Construction 


Service Case ........ ETR-1778 , a 
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SERVICING PRINTED CIRCUITS II 


In the previous issue component re- 
placement and several simple servicing 
aids were described. In this issue the 
latest type printed board and the repair 
of cracked boards will be discussed. 

Imprinted Boards 

When printed boards were first in- 
troduced it was difficult to trace cir- 
cuits since the components were usually 
located on one side and the printed 
circuitry on the other side. A light was 
frequently used on the printed side of 
the board to outline the wiring on the 
component side and thereby help in 
circuit tracing. Printed boards used in 
current receivers have the wiring con- 
nections, ground and B+ locations, test 
points, etc., imprinted in white on the 
component side of the board as shown 
in Fig. 1. Circuits can therefore be 
easily traced from the component side. 
This makes circuit tracing a printed 
circuit every bit as easy and in many 
cases easier than wired circuits. 

Repairing Cracked Boards 

Occasionally a “printed” conductor 
will crack. If such a defect occurs, a 
simple repair can be made. Scraping 
the conductor about 14 inch on either 
side of the break will clean the copper 
and allow it to hold solder. A piece of 
bare hook-up wire is heated until solder 
melts on it, and it is then placed over 
the break. Now, with a short time ap- 
plication of the iron and solder, solder 
will flow across the break and imbed 
the wire as reinforcement. The piece of 
wire is not essential although recom- 
mended for reinforcement. 

This technique is useful only on 
minor cracks in the conductor. Where 
large breaks are made, usually through 
carelessness, or multiple cracks are 
present, a somewhat modified tech- 
nique is suggested. Here, it is advisable 
to cut the conductor about 1% inch 
from each end of the crack with a razor 
or sharp knife, again scraping the solder 
resist from the copper 14 inch from the 
cut ends. Remove the damaged con- 
ductor from between the razor cuts and 
discard it. A piece of insulated hook-up 
wire can then be cut to size and shaped 


to conform to the original conductor 
pattern. This is advisable because the 
placement of the lead with respect to 
the other conductors has been designed 
for optimum performance results. 

Lead Dress 

Arbitrary lead dress can cause re- 
generation or other adverse effects as 
you probably know from experience 
with hand-wired receivers. By applying 
some cement to the hook-up wire, it 
can be secured in place of the defec- 
tive piece of conductor. Soldering the 
exposed ends of the hook-up wire to 
the scraped conductor will complete 
the operation. 

Some parts, of which tube sockets 
are a prime example, require a little 
work to change. There are special sol- 
dering iron tips which can be used to 
heat all socket terminals at once. In 
this way the socket can be removed 
quickly and easily. There are, however, 
some sockets which will not lend them- 
selves to this technique because of the 
method of insertion into the boards. 
These sockets must be removed by 
breaking the bakelite or other material 
with diagonal pliers and then unsolder- 
ing the individual pins that are left. 

Arc-over 

Occasionally, an arc-over will occur 
between strips of copper on a “printed 
board.” Although this is a thing of the 
past, it can happen under peculiar con- 
ditions, particularly if the board was 
serviced previously and little care was 


used then. Arc-over will generally cause 


a carbonizing of the phenolic board 
and provide an excellent path for shorts 
of low or high resistance. Scraping the 
board to remove the carbonized area 
may work, but this is undependable. It 
leaves rough spots, and the possibility 
of not removing all of the carbon is 
great. 

The sitnplest and most dependable 
method of correcting this condition is 
to drill out those areas of the phenolic 
that are carbonized. As can be seen, 
there will be no phenolic left to allow 
any future carbonizing at that point. 
Obviously this practice must be limited 


to smaller areas. A two-inch area is 
out of the range of correction by this 
method. Conditions leading to carbon- 
izing in some brands have been mini- 
mized by proper location of compo- 
nents most apt to become very hot in 
the event of shorts, etc. 

Nonfusible resistors are used for the 
majority of board applications so that 
an excessive current through the re- 
sistor will cause it to open rather than 
cause it to fuse into a solid piece of 
carbon which will allow the resistor to 
overheat and eventually burn the 


board. Then too, spacing of adjacent 
board conductors is planned to mini- 
mize the possibility of arc-over as much 
as possible. ¥ 


(Continued in next issue) 


Fig. 1. Component side of I-F board 


used in ‘‘M-5” line, of General Electric 
TV receivers. 


G-E PROFIT PROGRAM 
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Missing cartons show Your tube inventory A second display will Rack can be hung on a 
what tube types you _ can easily be checked accommodate additional wall if floor space 


Display rack with wall hanger $23.95, or free 
with purchase of 650 General Electric tubes. 
Rack with floor easel, $25.95 or 700 G-E tubes. 


should reorder. at a glance. 


General Electric ‘“‘first’’...that sells more 
tubes, saves record-keeping, provides the 
tubes you need when you need them! This is 
G.E.’s new PROFIT* Program, packaged for 
you in the finest, most complete tube display 
rack ever offered to TV technicians. 

See (left) how easy it is to select types... 
how stock rotation is assured by orderly tube 
removal and replacement! Note the Display’s 
ample dimensions—44” high plus 16” for easel 
base; 40%” wide—providing plenty of space 
for a scientifically planned tube inventory! 

If you invite customer self-service, the Dis- 
play is ideal for that purpose. Also, your stock 


supply of tubes. is not available. 


of tubes can be checked visually at any time. 
Missing cartons tell you what types to re- 
order, and how many, since the type numbers 
of all tubes taken out can be recorded in back. 
Book-keeping is virtually eliminated. 

Over-stocking and tube shortages: both are 
banned by the Balanced Inventory feature. 
Your tube dollars work harder than ever be- 
fore. See your nearby G-E tube distributor 
today about General Electric’s Service- 
Designed Tube Display with brand-new, built- 
in inventory control! Distributor Sales, Elec- 
tronic Components Division, General Electric 
Company, Owensboro, Kentucky. 


Progress 1s Our Most Important Product 


GENERAL 


ELECTRIC 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


The words “Public Relations” and 
“Customer Relations” have a lofty 
sound—seemingly far removed from 
the work-a-day world of the radio 
and television servicemen. 

But turn these words around and 
relate them directly to the service 
dealer and see what happens. Let’s 
speak of “Your relations with the 
public” and “Your relations with 
your customers.” 

Put like this, these lofty-sounding 
concepts fall right out of their ivory 
tower into the hustle and bustle of 
practical business. With a little 
thought, a little planning, the radio 
and television service dealer can 
put these concepts to work for him. 


Two Vital Facts 


When a customer appears at your 
front door, two things have hap- 
pened: 

1. The customer wants someone in 
your industry to help him. 

2. The customer has been per- 
suaded that you, in particular, are 
the best qualified to help him. 

You had nothing to do with the 
first event. But the chances are that 
you had everything to do with the 
second—for the customer appeared 
at your door either as the result of 
some sort of advertising, or by the 
fact that your reputation has spread. 

It is the area of circumstances 
around this second event that a 
service dealer can and must exploit 
to the fullest degree. That is, he 
must, by building good public and 
customer relations, convince more 
potential customers that he is the 
man best fitted to provide the serv- 
ice needed. You must strive to 
create in people’s minds the favor- 
able impressions that will make 
them think of you whenever they 
need service. 

What can you do to build, en- 
hance, and spread your reputation? 
There is always something that can 
be done. True, such activities take 
some time and, 1n many cases, some 
money. So you must balance your 
public relations activities with your 
sales and working activities in such 
a manner that each supports the 
others. 


Three-point Program 


In broad outline, here is what 
every service dealer must plan for 
in order to achieve a balanced pro- 
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gram leading toward good relations 
with the public: | 
1. Advertising—judicious use of 
various types of advertising. | 

2. Community Service—participa- 
tion in the civic and social affairs of 
the community lend the specialized 
knowledge of your business. 

3. Build Your Reputation—by dem- 
onstrating integrity, and grasping 
every opportunity to impress the 
public with your ability and honesty. 

Now there are a few old hands in 
business who do all these things 
without giving much thought to the 
fact that they thereby are fostering 
good relations with the public—and 
that is why the cash register keeps 
ringing. | 

Most of us, however, suffer from 
the common human failing of being 
unable to see the forest because there 
are so many trees all around us. And 
to continue the simile, it is in just 
such a situation that we had better 
stop our aimless plunging about in 
the woods, climb up a high tree, and 
take a look at where we’ve been and 
where we're going. 

The point is that in most cases 
planning is necessary to improve 
public relations. Such planning need 
not be impractical “blue-sky” dream- 
ing. One need only stop and think 
a bit about his community, his neigh- 
bors, and his possible customers— 
and then set a few not-too-distant 
objectives to shoot at. 

Let’s relate this to the broad out- 
line above: 

1. Advertising—Is your store well- 
identified so that people can find 
you? Are there any local publica- 
tions that you may have missed 
wherein a few advertisements would 
do some good? Can a direct mail 
campaign dig into a new possible 
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miniature 
tube 
(6) pin-locator 


MINIATURE 
ube pin 


' Install 7- and 9-pin 
miniature tubes in 
hard to reach sockets 
EASILY and QUICKLY 


to 


YOU AND YOUR. 
CUSTOMERS 


by W. F. Greenwood 
MANAGER—MARKETING . 
GENERAL ELECTRIC RECEIVING TUBE DEPT. 


Have trouble replacing tubes in 
hidden locations? The G-E Miniature 
Tube Pin Locator will help you install 
7- and 9-pin miniature tubes in hard 
reach sockets EASILY and 
QUICKLY. Ask your distributor for 
ETR-1540. 
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market area? Is there a field of elec- 
tronic service you have yet to ex- 
plore? 

2. Community Service—Before you 
can expect your fellow citizens to 
know you, you must know them. The 
better you like and understand 
people the better they will like and 
understand you. And it is in partici- 
pation in community affairs that 
your life and your business can be- 
come rich. For the most basic rule 
of civilization and business is the 
Golden Rule—help others, and they 
will help you. 

3. Reputation Building—The ob- 
vious need here is to avoid doing or 
saying anything that can damage 
your good reputation or give you a 
bad one. The point is that human 
dignity—your own dignity and that 
of your customers, friends, and as- 
sociates—can be irreparably dam- 
aged by even a slight accidental 
misstep from the straight and nar- 
row path. To assess this aspect of 
your relations with the public, ask 
yourself first if there is anything you 
have said or done in the past that 
would be detrimental to your rep- 
utation. If so, plan to rectify the 
error. Then look forward. Look for 
areas where you can improve and 
spread your reputation—both as to 
ability and integrity. 

Each service dealer must do his 
own planning—according to his 
circumstances and his community. 
The important thing is to guide 
your career and your life. In this 
complex world, too many persons 
drift aimlessly, victims of the va- 
garies of chance. Be warned; a suc- 
cessful business is not built on 
aimless drifting; it is cut, planned, 
and tailored to the community and 
its people. 
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High-Reliability Receiving Tubes 
for Critical Applications 


FIVE-STAR 


TUBES 


Heater 


Average Characteristics 


peceivana pes Classification 
Tube Type Plate Screen Grid Plate Screen 
Type rev ips Volts Volts Volts ma. ma. Gm pinhos M 
5Y3-GT 6087 Full-Wave 5.0 2.0 *Voltage drop = 50V@125 ma; d-c output current = 125 ma 
Power Rectifier 
6AK5 +5654 Sharp Cutoff 6.3 0.175 120 120 | —2.0 7.5 2.5 SOOO A ask 
RF Pentode 
6AL5 5726 Twin Diode 6.3 0.3 *Voltage drop = 10V@60 ma; d-c output current =9.0 ma 
6AQ5 6005 Beam Power 6.3 0.45 250 250 c —12.5 |@45 @4.5 4100 P, 4.5 
Amplifier : 
6AS6 5725 Dual Control 6.3 0.175 120 120 —2.0 5.2 3.5 3200 E.3=0 
RF Pentode 
6AU6 6136 Sharp Cutoff 6.3 0.3 250 150 R, = 68 10.6 4.3 52C0 G; tied to K 
RF Pentode 
RF Pentode 
6BE6 5750 Pentagrid 6.3 0.3 250 100 R,, = 20KQ 2.5 7.6 G,=500 | ...... 
Converter 
6BH6t 6265 Sharp Cutoff 6.3 0.175 250 150 R,, = 100 7.4 2.9 4600 E.3=0 
RF Pentode 
6C4 6100 Medium Mu 6.3 0.15 250 —8.5 12.0 ee 2400 17 
Triode 
6X4 6202 Full-Wave 6.3 0.6 *Voltage drop = 22V@50 ma; d-c output current = 50 ma 
Power Rectifier 
12AT7 6201 High-Frequency | 6.3/12.6 | 0.3/0.15 250 R,, = 200 10.0 fae 5500 60 
Twin Triode 
12AU7 5814-A | Medium Mu 6.3/12.6 |0.35/0.175 250 ie —8.5 10.5 fetes 2200 — 17 
Twin Triode 
12AX7 5751 High Mu 6.3/12.6 0.35/0.175 250 ees —3.0 1.0 ae fig 1200 70 
Twin Triode 
12AY7 6072 Twin Triode 6.3/12.6 |0.35/0.175| 250 Bsa? —4.0 3.0 ie 1750 44 
* Typical operating conditions. @ Zero signal. P, Maximum Signal Power output in watts. 


t Heater current approx 17% lower. 
R, Cathode bias resistor in ohms. 


G. Conversion transconductance in Micromhos. 
E.3 Supressor voltage. 


EASY OPEN - - - EASY OUT - - - G-E TUBE CARTON 


Fig. 1. EASY OPEN Thumbnail 
pressure at the edge of the locking tab 
on G.E.’s new tube carton permits open- 
ing without tearing. 


Fig. 2. EASY OUT ... Tube slips out 
easily with gentle pressure on the side 
panels of the G-E tube carton. 


Many service technicians may not 
be aware of the advantages that have 
been built into the General Electric 
tube carton. It is both easy to open and 
easy to get the tube out. 


The carton can be opened without 
tearing the self-locking tuck-in flap 
simply by exerting pressure at the tab 
fold as illustrated in Fig. 1. 


The “Easy Out” feature results from 
the fact that spring tension suspends 
the tube in the center of the carton to 
provide maximum cushioning on all 
sides. Yet, with the end flap open, 
gentle thumb and finger pressure on 
two side panels releases this tension 
and permits miniature tubes to slip 
out easily. This is illustrated in Fig. 2. 


The “Easy Open-Easy Out” tube 
carton saves the service technician fi- 
nancial loss (due to breakage) as well 
as time loss. General Electric tubes can 
now be removed without pushing or 
shaking and without carton damage. 
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WHAT'S WRONG WITH 
THIS PICTURE? 


There are at least three things wrong with this picture. See how 
many you can find—then turn to page 9 for answers. 


ROLL CHART TUBE CHECKERS 


When you are replacing your old 
roll chart, cut out the most popular 
types. Paste these on a card and tack 
to the lid of your checker. This will 
enable you to provide quicker service 
with less time wasted looking for set- 
tings on the new chart. 


Anthony Tomashunis 
826 Winters Ave. 
W. Hazleton, Pa. 


MAGNETS 


I have found that an old P.M. focus 
magnet makes a good soldering iron 
rest. The magnetism insures it against 
falling off. 

Also an old ion trap magnet taped 
or fastened to a cheater cord at the 
set end will stick to the chassis when 
not plugged in, making it unnecessary 
to reach to the FLOOR to connect it 
when wanted. 


Albert J. Collar 
Rt. 8, Box 241 


San Antonio, Tex. - 


TV SOUND PROBLEM 
The Set: G-E Model 21T048. 
Symptom: Distorted and weak sound. 
Remedy: Reverse leads to speaker. 
Harold Jones 
Harold’s TV 
810 College 
Bowling Green, Ky. 
EpiTor’s Note: In this model, a metal 
cabinet is used in which the speaker frame 
is grounded to the cabinet. Since the re- 
ceiver chassis is also grounded to the 
cabinet, there is a common connection be- 
tween the two, possibly with some un- 
known resistance condition due to paint, 
and so forth. The receiver speaker leads are 
coded green and black, the black one be- 
ing connected to receiver chassis and 
should be connected to the grounded lug 
at the speaker. In the event that the 
green and black wires were interchanged 
at the speaker lugs, a shorting of audio 
output will occur. Depending upon con- 
ditions in the common ground some audio 
might appear and it would certainly be 
distorted. 


TELEVISION 
MISCELLANEOUS FIELD NOTES 


Admiral 20V1 Combinations (TV, Radio, 
Phono) 


Trouble: There was an over-all degra- 
dation in performance of the radio and 
TV in this unit. The radio was not as 
peppy as it should be and the television 
did not have its full range of contrast 
and there was always some foldover 
at the bottom of the raster. 4 

Remedy: The B+ bleeder resistor R503 


later 


had changed value from 15K to 1.5K 
ohms. This lowered the B-plus voltages 
to the TV and radio chassis by 50 volts. 


Philco 8H25-8H25U Chassis 


Trouble: Voice slowly became distorted 
and low in volume over a period of 
weeks and eventually became almost 
inaudible. 

Remedy: Since all elements of the 
audio output tube, 12CA5, operate at 
B-plus potentials, it is imperative that 
the proper voltages appear on the tube 
elements for proper operation. It was 
found that instead of 140 VDC on the 
cathode of the 12CA5 there was 190 
VDC. The voltage dropping resistor 
R1 is 12K 2W., in this chassis. This 
resistor had changed value to 1500 
ohms. Replacement of this resistor 
with a new value (5.6K 7W) used in 
chassis (8H25U) cured the 
trouble. 

Proper voltages for this stage are: 
Pin 1 140V. DC, pin 2 130V. DC, pin 
5 270V. DC, pin 6 280V. DC, pin 7 
275V. DC. 


Motorola Chassis VTS 0505 


Trouble: Customer complained that on 
some days the picture would be inter- 
mittent along with the sound, the raster 
remained. There was no pattern to this 
trouble. 

Remedy: This receiver worked fine in 
the shop for several days before it 
acted as the customer described. It was 
noted that when the trouble occurred 
the brilliance of one string of filaments 
was slightly reduced. Soldering was 
tried in the filament circuit to no avail 
and to further complicate matters, the 
receiver repeatedly went off and on. 
One morning, when the receiver was on 
its side, a sparking was observed near 
the filament transformer. Investigation 
showed that the sparking took place 
intermittently at a point where a rivet 
held a terminal strip to the chassis. The 
filament transformer ground wire was 
soldered to this strip. A good soldering 
job cured the trouble. 


Wade H. Lockey 
_ 4518 Old York Road 
Philadelphia 40, Penna. 


TOP REMOVAL 


A few drops of oil applied to the 
threads of the bottle or can of fast dry- 
ing liquids, or pastes, will permit easy 
removal of the cap any time when 
needed. 

Harry L. Baney 
1722 E. 22nd St. 
Muncie, Indiana 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, spomsored or recommended. 
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SERVICE NOTES 


TELEVISION 


Horizontal Jitter in ““M4” 
Television Receivers 


If horizontal jitter is noticed on an 
“M-4” TV receiver, it may be due to a 
bad ground connection on the WT31X- 
165 Filter Capacitor or the filter ca- 
pacitor may be defective. 

A quick check for this condition, 
without removing the chassis, is to 
ground the body Pd the can to the 
chassis using a screwdriver. 

The poor ground is caused by a poor 
riveted connection between the ground 
terminal and chassis. The ground ter- 
minal is connected to the capacitor 
twist tab. 

To correct this condition, connect 
and solder a wire from the capacitor 
twist tab to a good ground terminal on 
the chassis. This terminal may be as- 
sembled under an existing screw on the 
chassis. | 


This condition has been corrected 
at the factory by adding a lockwasher 
to the riveted ground terminal as- 
sembly. 


Speaker Phasing on 2-Speaker and 
3-Speaker Models 


When using multiple speaker ar- 
rangements for sound reproduction, it 
is very important that the speakers be 
connected in the correct phase to 
properly reproduce the low audio fre- 
quencies. This insures full range audio 
response. An improper connection will 
result in noticeable lack of low fre- 
quencies. ; 

This is published to emphasize the 
importance of these correct connec- 
tions, especially if, for some reason, 
the speaker leads have been discon- 
nected. The correct connection is dia- 
grammed in the speaker compartment 
of each set. 


RADIO 


Model RP1120, AS2— 
Improvement of Tone Response 


In order to improve the tone re- 
sponse of the RP1120 phonograph and 
the AS2 amplifier/speaker, a .005 mf. 
capacitor is now being connected ex- 
ternally between pins 1 and 8 of the 
capacitor-resistor network in both units. 

On customer complaints of insuffi- 
cient tone control effect, a check should 
be made to see if this .005 mf. capacitor 
is in the circuit. If not, the addition of 
this capacitor can be used to improve the 
tone response in the following manner: 


SUGGESTION AND INQUIRY COUPON 

If you would like to receive additional information on some specific 
G-E Electronic Component, just clip out this coupon, write in the 
material desired, and send it to the Editor. Information, if available, will 


be sent to you by return mail. 


Please check your name and address on the reverse side. Make 


any necessary corrections below. 


Neime: 0c. ceccia ake b a a end = Ss  S- | 
Street Address ...........00..00... 5.0.0.5 ee RS 
City, Zone No. and State .....:..... Bae, rs Age xt ob 


If you expect to move within,next two: months; please print new address above. 


1. Checking high voltage by sparking 
anode lead to anode button on picture 
tube. The practice of drawing a spark in 
this manner may produce a minute air 
leak in the anode button which over a 
period of time causes the picture tube to 
lose emission. ; 


2. Soldering iron supported by pliers 
instead of a suitable holder. There is a 
possibility of fire if the iron is knocked 


1. Wrap one lead of the capacitor 
around pin 1 of the capacitor- 
resistor network on the component 
side of the circuit board. (Circuit 
board does not have to be removed 
from grille.) 


2. Wrap the other end of the capaci- 
tor lead around pin 8 of the capaci- 
tor-resistor network. 


3. Carefully solder leads to network 
pins. 


off and the hot pliers can cause a severe 
burn. 

3. Hot soldering iron too close to critical 
area of picture tube. Heat from the iron 
could, due to a temperature difference on 
the glass, cause the tube to implode. The 
area adjacent to the faceplate is the most 
critical part of a picture tube. A scratch 
or fracture in this area can cause an im- 
plosion which can violently scatter pieces 
of glass in all directions. 


THE STEREO HUM 
PROBLEM IV 


In the last issue some of the tech- 
niques used to ground the _ record 
changer or turntable were discussed. 
In this issue additional information on 
grounding plus cartridge isolation will 
be described. 

One changer manufacturer provides 
an extra signal conductor within each 
cable so that the cable shield may be 
used as. the separate ground-current 
path without difficulty. In the latter 
instance it may be advisable to con- 
nect only one shield to the player base 
when using a stereo amplifier to avoid 
the adverse effect of forming a ground 
loop within the amplifier as previously 
explained. The antenna effect of the 
open-ended shield caused by discon- 
necting the one shield at the terminal 
board is unimportant since the shield 
is not being used as a signal conductor. 


Cartridge Isolation 


It is important that there be no elec- 
trical connection between any metallic 
portion of the cartridge and a metal 
tone arm. The ground shield on the top 
of the cartridge (see Fig. 1) should 


GROUNDSHIELD 


GROUND STRAP 
DIE SCORING 


CHANNEL™ | 
(GROUND) 
CHANNEL™ |. (HOT) 
LEFT 


CHANNEL™2 (HOT) 
RIGHT 


Fig. 1. Drawing of G-E cartridge show- 
ing the two different types of ground 
straps used. Separate grounds are avail- 
able by cutting through die scoring on 
one type (Fig. 1) and removing connector 
on the other (Fig. 1A). 


not touch the cartridge mounting screws 
or the female mounting bosses; other- 
wise the signal ground system and the 
separate tone arm ground system will 
be connected together, eliminating the 
benefits of path isolation mentioned 
above. The only exception is the in- 
stance where the metal tone arm is 
isolated and purposely used as the 
fourth conductor of a four-wire system, 
as shown in the May—June issue. It is 
likewise important that any bare por- 
tions of the signal cable shields not 
touch each other, or any metal part of 
the record player unit or the amplifier 
except at the intended connection points. 

Some wiring modifications which may 
be required to minimize hum in stereo 
record changers will be described in the 
next issue. 
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Your General Electric tube dis- ETR-1593 Magnetic Swing-Beam o lnigveres Ane anne 
tributor has a complete line of “Orig- Service Light A one up to er ee 
inal G-E Service Aids” described in ETR-752 Twin-X Wrench Set (all iraimeiianree 
publication number ETR-1650. The ETR-1094 Tube Puller *Programmed Replenishment OF Inventory Turn- 
various items have been designed to ETR-1091 Service Drop Cloth eee 


help the electronic technician in his ETR-1169 Pic. Tube Nek-Rest Complete 


daily service work. a God re . egg crate inserts assures use with 
; alety Glass Fuller any type of tube inventory. Ask your 
ne Serve ee ETR-1470 Chassis-Jack authorized General Electric tube dis- 


available from your G-E tube dis- 
tributor. Ask for a copy of publica- 
tion number ETR-1650. Make your 
selection: then ask him for the KTR 
numbers you would like to have. 


ETR-981-A Fuse and Heater 
Checker . 
ETR-1540 Min. Tube Pin-Locator 
ETR-1469...Pic. Tube Pillow 
ETR-1527 Tri-Plex Ext. Lead 


tory feature. 
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SERVICING PRINTED CIRCUITS III 


In the two previous issues several 
types of defects which may occur in 
printed circuits as well as the repair 
of these defects were described. In 
this issue another type of repair and 
additional servicing hints will be 
given. 


Cracked Board and Conductor 


Occasionally, but not very often, a 
board will show up which will have a 
crack both in the conductor and the 
phenolic material. In most cases 
breaks of this type are caused by 
negligence and abuse in servicing. 
However, since breaks of this type do 
occur, it may be helpful to describe 
an easy service correction that can 
be made to preserve the board and 
eliminate the need to replace the 
entire board. 

With a drill slightly larger in di- 
ameter than ordinary hook-up wire, 
drill a hole through the conductor 


-and board about 14 inch on each side 


of the break. Scrape solder “resist” 
from conductor between holes. Insert 
from the component side of the board 
a 144-inch piece of stripped hook-up 
wire. If the wire is preformed into a 
squared ‘‘U” prior to insertion, with 
the bottom of the “U” about 1% inch 
long, insertion is simplified. How- 
ever, the wire’s flexibility will permit 
insertion without preforming. After 
insertion, fold ends of hook-up wire 
over printed conductor to bridge the 
break. Flowing solder across the 
break will complete the job if the 
break is minor. If a long break is in- 
volved, this may be done in several 
places. It is not practical to perform 
this repair, however, if the board is 
broken in two. Fortunately, this sel- 
dom occurs. 

There are undoubtedly many other 
and alternate techniques that can be 
used on “printed circuits.” The fore- 
going should cover the majority of 
repairs that may become necessary in 
the course of general service work. 
Boards are not subject to breakage 
with normal care and when mounted 
properly. Reasonable care must also 
be exercised when inserting or re- 
moving tubes. At least as much care 
should be given to the “printed cir- 


cuit” board in soldering to it or un- 
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Fig. 1 Several soldering aids that can be made from wire. 


soldering from it as is given to an 
ordinary wired receiver. 


Servicing Printed Circuits 

It should be remembered that fun- 
damentally the removal of any com- 
ponent from a printed circuit board 
consists of melting out the solder fil- 
let on the conductor pattern and 
withdrawing the component lead 
from the board. Due to the construc- 
tional advantages of General Electric 
television receivers, access is provid- 
ed to both sides of the printed circuit 
board which permits component re- 
moval by this preferred method. 


With some other printed circuit 


boards which are not accessible on 
both sides, the method of replace- 
ment by soldering to stub leads of 
the old component as outlined in the 
May-June 1959 issue may be used. It 
should be pointed out that in this last 
method considerable care must be 
taken not to overheat the stub leads, 
while obtaining: a satisfactory joint 
with the new component. Overheat- 
ing produces a problem of “‘fish-tail- 
ing” or running of the solder fillet 
over the conductor pattern. This lat- 
ter condition may introduce shorts 
across the conductors, which may not 
be detected at the time. In many 
cases the removal of a component is 
necessary for testing purposes only 
and destruction of a good component 
is unnecessary when its leads are un- 
soldered directly from the printed 
circuit board. 


Servicing Aids 
It is seldom necessary to obtain 
new tools for servicing printed cir- 


which will materially aid in this type 
of service work. 

One such item may be obtained 
from a surgical supply house, hospi- 
tal; or a- doctor. This is>a surgical 
type hemostat of the small version 
called a “mosquito” which is made in 
various sizes and shapes. Most hospi- 
tals simply throw old hemostats 
away when worn out and they still 
have many years of useful life in 
service work. Hemostats are most 
handy in removing condensers and 
other components from printed cir- 
cuit boards. 

Pictured in Fig. 1 is a group of 
soldering aids that can be attached 
to soldering guns. By using heavy 
tinned copper wire and a little inge- 
nuity, the service technician can 
form tips for soldering guns that 
will facilitate removal of tube sock- 
ets, volume controls and bullplates. 

The items shown can be made from 
Alpha No. 289 or Belden No. 8011 
wire. These were found to be easy to 
make and very useful when removing 
large components. A little time spent 
in installing a new tip of this type 
is greatly rewarded. Many different 
Shapes and sizes can be bent to meet 
most any need. When using tips of 
this type, they become hot very read- 
ily. Care should be used when remov- 
ing components with this type of tip 
as too much heat on the circuit board 
could cause damage. 

One of the most important points 
to remember in “printed circuit” 
servicing is that there should be very 
little difference to the service man 
whether he has to perform a repair 
(Cones on page frag): 
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SEE G-E’S COMPLETE LINE 


OF SERVICE CASES! 


NEW GIANT 
ETR-2071 


This combination tube-tool case GIANT is a striking 
new addition to G-E’s growing family of matched serv- 
ice cases. It packs efficiency, for there is room for 365 
tubes, plus tools. Service technicians can answer home 
ealls quickly, ready to solve any problem. Profits will 
grow by assembling a “field shop” in the new GIANT. 


Lightweight Case ETR-1778 

Provides lightweight 
utility in the field. It 
weighs less than 414 
pounds and carries a 
tube complement of 210. 
Its ease of carrying, plus 
rugged construction and 
modern two tone styling, 
characteristic of all G-E 
service cases, give this 
model popularity among 
service dealers. 


Tool Case ETR-1479 


Have the tools at hand 
for any home service job. 
Case is divided into com- 
partments to provide an 
orderly, timesaving ar- 
rangement of service 
tools. Size, 16” x 8” x 
62,”. Like others in the 
matched service case set, 
it has reinforced corners, 
and leatherette-type fin- 
ish for plenty of hard 
wear. 


Size is 2212” x 103%” x 1513” 


1G 2 
dimensions of 534” deep by 4” 


with tool compartment 
in width. The GIANT 


comes ready for constant field use. Compartment covers 
prevent tubes and tools from tumbling. The GIANT 


and others in G-E’s 


complete line of matched service 


cases, are available through your G-E tube distributor. 


‘““160"’ Model ETR-1478 


Holds over 160 tubes. 
To make your service set 
complete, this junior size 
can be used with Tool 
Case ETR-1479. It also 
can be used as a small 
parts case and used with 
ETR-1477. Size, 177%” x 
836” x 1154”. All cases 
are of rugged construc- 
tion. Their quality is 
built to last. 


‘*240” Model ETR-1477 


Holds over 240 tubes. 
As the size closest to the 
new GIANT it still car- 
ries a practical tube in- 
ventory. Thus it reduces 
costly time consuming 
trips back to the shop. 
Size, 221” x 87%" x 
1234”. General Electric 
Matched Service cases 
allow you to streamline 
your home service call 
operation. 
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TELEVISION 


| Color Receiver — 
Models: 211500, 21C700 and 21C701 


Symptom: Intermittent loss of hori- 
zontal sync, although receiver will often 
operate normally for days at a time. 
Frequently on a camera change, though 
many times without warning, the hori- 
zontal will drop out to 5 or 6 bars. 
Syne may be restored by adjustment 
of L601 horizontal oscillator coil, al- 
though the coil may have to be restored 
to its original setting the next time the 
problem occurs. 


Correction: 

1. Check for defective tubes. 

2. Replace C608, the 10 mfd. electro- 
lytic capacitator ,from the cathode 
of the horizontal reactance tube to 
ground. It is highly unlikely that 
any practical test will show this ca- 
pacitor to be faulty, even though it 
is causing the problem. 


. Using carbon tetrachloride and a 
brush, scrub the printed board to 
remove any possibility of contami- 
nated flux which has been found in 
some cases. The entire area sur- 
rounding the horizontal oscillator, 
reactance tube and phase detector 
circuits should be treated. 


Symptom: Intermittent loss of color 
sync. 
Correction: Replace C6138, 100 mmf. 
capacitor from plate of V-115A to junc- 
tion of C614 and R615. This component 
has not been a frequent offender, but is 


reported since the resulting problem is. 


difficult to locate. 


Symptom: Loss of color syne, when 
hue control is rotated across its range. 


Correction: Increase tension of spring 
contact to insure satisfactory ground 
for tube shield of V127. 


RADIO 


Models P715, P765 
Rubber Antenna Support 


Sponge rubber antenna support 
mountings that are lost or misplaced 
can be replaced by using the sponge 
rubber material (Catalog No. XV2X- 
490) used in General Electric vacuum 
cleaners. This sponge rubber ring can 
be cut into small pieces to fit the de- 
sired position in the receiver. 


Models P715, P765 
Securing Loose Leatherette 


Minnesota Mining and Manufactur- 
ing Corporation glue #EC917 secures 


Please check your name and address on the reverse side. Make 
any necessary corrections below. 


If you expect to move within next two months, please print new address above. 


loose leatherette to cabinet very satis- 
factorily. This should be available at all 
stores that carry the “3M” product line. 


Model P745 — Low Sensitivity 


It has been found that a variable 
amount of neutralization may be intro- 
duced around TR2 through C4 and C6, 
thereby lowering the over-all receiver 
sensitivity. 

These two capacitors are mounted 
side by side and in some instances are 
quite close together, in which case the 
sensitivity may be lessened. The sensi- 
tivity in most cases can be improved by 
bending these two capacitors apart. 
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SERVICING PRINTED CIRCUITS Ill (con’t from page one) 


on an ordinary wired set or a 
“yrinted circuit” set. The techniques 
used on the majority of repairs that 
are made to television receivers are 
common to both “printed circuit” 
sets and ordinary wired sets. The 
prime exception is that it is easier 
to change components on a “printed 
circuit” board since no untwisting 
of leads is necessary. 


With the servicing techniques de- 
scribed in this as well as other pub- 
lications, together with techniques 
developed in service work, plus the 
many “service-ease” features which 
manufacturers are designing into 
their receivers, trouble-shooting and 
repairing of “printed wiring” re- 
ceivers can be easier and more profit- 
able than ordinary wired receivers. 


‘ 


THE STEREO HUM 
PROBLEM V 


In the last issue grounding and 
cartridge isolation were discussed. 
In this issue some wiring modifica- 
tions which may be required to mini- 
mize hum in stereo record changers 
will be described. 

Some of the tone arm wiring 
methods likely to be encountered in 
initial models of stereo changers will 
be illustrated in this issue and fu- 
ture issues. Comparison of a particu- 
lar changer’s wiring with these dia- 
grams will identify the diagram 
which applies to that changer if it 
is included. Because of variations in 
design quality of currently available 
changers, not all changers are in- 


» cluded in this diagram series. Wiring 


diagrams for later model changers 
which are suitable for use with G-E 
cartridges will be made available on 
request. 

As a trial, the manufacturer’s con- 
nection method shown in Fig. 1A 
should be used. If the adverse condi- 
tions of power-line current in the 
signal wiring should exist and hum 
from this source is encountered, then 
the minimum modifications shown in 
Figure 1B are recommended. 


| SIGNAL LEADS 
TO AMPLIFIER (S) 
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SIGWAL LEADS 
TO AMPLIFIER (S) 


Fig. 1B Minimum wiring changes on ‘‘A’’. 


Modification required to minimize hum 

from AC ground currents: 

1. Locate and remove wire braid con- 
pene signal ground lug. (WIRE 


2. Connect an 8-inch single-conductor 
ground wire from the ground lug 
to the motor ground lug located on 
the motor frame. 

o. Connect a 6-foot single conductor 
ground wire from the motor ground 
lug to the amplifier grounding 
point. 

4. Twist the two signal leads to the 
amplifier together before connecting 
to the amplifier input jacks. 


The modifications required for four- 
wire cartridge connection on changer 
“A” plus modifications to a changer 
““B” will be described in fhe next issue. 


NEW G-E BUSINESS BUILDERS 


TECHNICAL PUBLICATIONS 
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Do you know about the various 
new General Electric TECHNICAL 
PUBLICATIONS? These are de- 
scribed in a four page folder ETR- 
1691 which illustrates the various 
technical publications that are now 
available from your General Electric 
Tube distributor. Ask him for a 
copy of ETR-1691. 

Publications included are: 

Bound Tele-Clues ETR-1095 
TECHNI-TALK Registration 


Cards ETR-2123 
Color TV Principles and 
Practices ETR-1432 


Television Fundamentals ETR-827 
TV Service Guides ETR-1765 & 
6&7 
Radio Service Guide ETR-1984 
Picture Tube Replacement 
Guide ETR-702 
Essential Characteristics 
Booklet ETR-15 
Transistor Manual ECG-408 
Power Tube Ratings and 
Characteristics ETX-10 
Power Tube Interchang- 
ability List ETI-719 
Five Star Tube Folder ETI-1572 
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TWO 
NEW G-E 
SERVICE AIDS 


ETR-2037 Miniature 
Pin Straightener 

° Straightens pins on all 7 and 9 pin 
miniature tubes. 
* Helps eliminate tube damage caused 
by bent pins. 

* Red-Orange color makes it easy to 
locate on service bench or in serv- 
ice case. 


ETR-2089 Rear Control 
Extension 
° Permits adjustment of TV controls 
without removing back of set. 
° Tapered to fit snugly over control 
shafts. 


* Can be used on knurled or slotted 
shafts and will not slip off as screw- 
drivers do. 
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HUM OR BUZZ IN TV RECEIVERS | 


One of the frequent complaints 
regarding television receiver per- 
formance is that of hum or “buzz’’ 
in the audio. It may occur early in 
the life of a receiver or appear at 
any time, with aging of tubes and 
components. Under certain condi- 
tions. the problem may appear in any 
model and yet not be due to a condi- 
tion within the receiver. The diffi- 
culty is usually more prevalent in 
the lower price range receivers, 
Since certain circuits common to 
“Top of the Line” models are not 
present in these chassis. 

This should not be considered as 
any criticism of “price leaders” 
Since these circuits are part of the 
“step-up” features required in any 
product line. For this reason the 
technician should-endeavor to gain 
as much knowledge as possible of 
the principles involved, rather than 
simply telling customers that they 
should purchase a _ better set. 
Through a thorough understanding 
of basic principles, practically any 
well known make of receiver may be 
made to perform satisfactorily un- 
der average conditions. 


Hum and Buzz Defined 

Since the terms hum and buzz are 
frequently confused and used inter- 
changeably, it is necessary that they 
be defined, prior to any discussion of 
cures. 

The term hum is normally used to 
indicate a noise in the audio, which 
is basically due to introduction of 
either 60 or- 120 cycle ripple from 
the power supply or leakage from 
an AC circuit. Since this condition 
exists independently in the receiver, 
it will be present even when the re- 
celver is operated with no signal in- 
Dut and with antenna terminals 


Hane: you cor trouble re- 
moving safety glass? This 
G-E Service Aid will help 
you remove safety glass 
easily and safely. Saves 
time and prevents damage 
to glass or cabinet. Ask 
your distributor for ETR- 
1592 Safety Glass Puller. 


HUM 

Frequencies: 

1. 60 Cycle 

2. 120 Cycle 
Sources: 

1.2 Tubes | 

Heater-Cathode 
leakage 


2. Power Supply 


Defective filter 
capacitors 


Defective decoupling 
capacitors 


shorted together. Although hum may 
usually be recognized as such, if any 
doubt exists, it should be checked 
as indicated above. Should the prob- 
lem be resolved as hum, all power 
supply and decoupling electrolytic 
capacitors should be checked. All 
tubes should be checked for heater- 
cathode leakage, by substitution or 
other means. : 

When correctly applied, buzz is 
the term used to denote a certain 
objectionable 60 cycle noise in the 
audio of a television receiver. It has 
a rough tonal quality, noticeably 
different from hum. Buzz may be 
found under both signal and no-sig- 
nal conditions, due to different 
causes. When buzz is encountered 
with no signal, as described under 
hum, it is being picked up from the 
vertical oscillator or output stage. 
When a doubt exists as to whether 
a “no signal’ noise is hum or buzz, 
the vertical hold control should be 
rotated through its range. 


Buzz from Vertical 
If the problem is due to buzz from 
the vertical circuit, the frequency 
and tone will vary with control set- 
ting. Vertical interference may be 


BUZZ 


Frequency: 60 Cycle 


Sources: 
1. Vertical Circuit 
Defective decoupling 
Incorrect wire dress 


2. Signal Distortion 


FM Detector 
adjustment 


Antenna adjustment 
Transmission errors 
Overload 


coupled to audio circuits through 
defective de-coupling networks in 
the power supply to the vertical. It 
may also be caused by incorrect wire 
dress, such as a hold control wire 
being dressed near an audio grid 
circuit, where a substantial amount 
of gain is present. In the case of 
vertical leads to the yoke, buzz may 
result through coupling to relatively 
low gain circuits because of the high 
peak voltages present. 

The remaining source of buzz is 
the result of a distortion of the video 
or audio signals, which may be exs 
ternal or within the receiver. Since 
these signals are radiated from the 
transmitter with a definite power 
relationship, this condition must be 
maintained at the receiving end 
from antenna to picture tube and 
speaker, or operation difficulties will 
appear. For instance, an incorrectly 
adjusted antenna or reflections may 
result in a reduction in audio car- 
rier to a point where buzz is un- 
avoidable even in a perfect receiver. 
The fact that the picture is satisfac- 
tory 1S no assurance that the audio 
carrier is being received properly. 


(Continued in next issue) 


veys no license under any General Electric patent and, : > 2 ——a : 
in the absence of an express written agreement to the j al | 
contrary, the General Electric Company assumes no lia- b Bol =\===|foh © 
bility for patent infringement (or any other liability) EY SS 


arising out of use of such information by others. ; i 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


Call him owner, proprieter, man- 
ager, or just plain “boss.” His key 
position is a demanding one, calling 
for not only superior sales and ex- 
ecutive talents, but a marked display 
of leadership, vision, self-confidence, 
flexibility, open-mindedness and espe- 
cially, ambition. 

Since store success or failure de- 
pends on his innate ability to cope 
with a roving variety of daily tasks, 
he must be a diplomat, creator, ad- 
visor, innovator, planner, improvisor 
and often, a psychologist. He must 
also be a top-flight buyer, have an 
understanding and flair for finance, 
and certainly he should be a congen- 
ial boss and outstanding citizen. 

In short, every manager should be 
a doer and a thinker. 


Managerial Functions 
The manager of today’s modern 
store cannot cling to narrow concepts 
of managerial functions. His outlook 
must be sweeping and bold, charged 
with sales-ability and enthusiasm. 
His views on leadership must be 


broad so that he can look at the en-. 


- tire picture of a situation, problem 
‘or prevailing condition and make de- 
cisions affecting the whole. 

In meeting his responsibility as a 
financier for his store, today’s man- 
ager must earn the confidence of the 
local bankers by building a strong 
reputation as an imaginative busi- 
nessman. He should be at ease in dis- 
cussing basic accounting involving 
cost controls or corporation profit 
margins for quarters or the year. 

As a creator, innovator or impro- 
visor, the store manager faces a 
Sharp challenge. He must be aware 
of competition’s attitude in advertis- 
ing, public relations, special store 
attractions or promotions. 


Sales Drive 
In mapping.a sales drive, there 
must be an awareness of the fact 
that in competition a good offense 
is the best defense, a policy that will 


Have trouble holding pic- 
ture tubes in viewing posi- 
tion? Use G-E Nek-Rest. 
Quickly adjustable for all 
size tubes. Available at 
your distributor. Ask for 
ETR-1169. 


PROFILE 
OF THE 
‘BOSS’ 


pay rich dividends. To this end, the 
store manager must provide the 
stimuli which will result in a success- 
ful campaign. In advertising, he 
might suggest copy or slogans re- 
volving about his personal merchan- 
dising philosophy. The accent could 
be on store loyalty of a growing 
number in the community, thanks to 
excellent service, larger up-to-date 
inventories and attractive pricing. 
In the realm of innovations and 
improvisations, store managers have 
a robust assignment, which pursued 
with an imaginative spirit can pro- 
duce spectacular results. In this di- 
rection, the agenda could call for 
consideration of new-look policies in- 
volving speedy deliveries, streamline 
Shopping areas, demonstration and 
exhibit enclosures, or auditoriums. 
A number of stores have developed 
a shatterproof following by taking 
the pains to accommodate frantic 
last-minute requests—always a prob- 
lem in stores where technical prod- 
ucts are sold. By creating such a per- 
sonal atmosphere, the store becomes 
home to the buyer — even when the 
desired item is not available. Even 
here, management ingenuity—using 
the friendly approach to an irksome 
situation — can come to the rescue. 
Many have found that notes, 
mailed out promptly, apologizing for 
a delay in supply, and noting when 
delivery might be expected, are al- 
ways effective, in holding orders. 
Message phrasing is the key, and 
once again management must be 
alert to the requirements of the job. 


Character 

Probably the most important asset 
of a good manager is sturdy char- 
acter. Such a person will have a 
good sense of proportion and will not 
be blown hither and yon by whims, 
desires or fads. Neither will he shirk 
a responsibility. Since he is boss, he 
must make decisions and shoulder 
any blame, if the decision should be 
wrong. 

A person of such stature cannot 
be manufactured overnight, but 
rather built over a period — and 
matured by observation, reasoning 
and study. 

He must have faith in his ability 


by 
Louis M. Robb 


Administrator, 
Distributor Sales 
G-E Electronic 
Component Division 


to do a real job — and share this 
with his employees — and in addi- 
tion, be capable of meeting a situa- 
tion and handling people. He must 
have the vision to sense opportuni- 
ties, and the courage to seize them. 
He should also possess the ability to 
recognize new possibilities and make 
changes, but only if they have sub- 
stance. 


Employee Morale 


It is this makeup that bolsters em- 
ployee morale and serves to develop 
as espirit de corps among a staff — 
a genuine feeling of belonging and 
being associates in the striking ad- 
venture of running a business. _ 

Those who lack such character will 
take credit for success, but blame his 
environment for failures. And all too 
often, he is an optimist about him- 
self, a pessimist about others, admire 
the superman and believe in but one 
gospel — he is a great leader if 
people will only recognize his talents. 

The man with moral strength and 
backbone reaches the level of our 
ever-increasing intellectual enlight- 
enment, commands respect and builds 
within, in his immediate environs — 
his store — and his home and com- 
munity. 

But not only must one possess an 
aggregate of organizational ability, 
he must be skilled in knowing how 
and when to act, think clearly and 
plan carefully for the morrow — the 
bright road ahead. 


Rae cs aoe hen Ss ORE tes SNe Neer 
G-E Packaging on SMALL WORLD 


A television spot commercial which 
features General Electric picture 
tubes will be seen on the SMALL 


WORLD television show sponsored. 


by the Olin Mathieson Chemical Cor- 
poration on March 6, 1960 and May 
1, 1960. This show is normally shown 
late Sunday afternoon. This program 
is carried by the CBS network and 
will be aired over about 135 tele- 
vision stations. 

This type of exposure is certain 
to help you in your everyday work 
of selling the General Electric Black- 
Daylight picture tube. 


Receiving Tubes Are Tested 


General Electric receiving tubes now 
tested on Automatic Tube Tester. 


Tubes Preheated Before Testing 


Tubes are loaded into sockets on 
the automatic testing machine. The 
circular section with the numbered 
black boxes and tube sockets rotate 
clockwise over a number of stations 
which apply operating voltages. 
Tube testing, to be effective, must 
be done under operating conditions. 
The positions shown in this picture 
are used to preheat the tubes and 
apply operating voltages before they 
reach the test positions shown below. 


Test Positions 


After the tubes are preheated they 
reach the various test positions. 
Each test position has a box for re- 
jects. The testing of General Electric 
receiving tubes is done on automatic 
equipment with precise circuitry. 
Tubes are rejected automatically 
rather than by visually reading 
meters for manual rejections. 


Short Test 


The test for shorted elements has 
a sensitivity as high as 250,000 ohms 
for a permanent short and 100,000 
ohms for a short as little as 100 
microseconds duration. During this 
test the tubes are tapped around the 
periphery of the bulb by a rotating 
tapping device. This device (near 
center of photo) taps the tube in six 
planes and is very much more eftec- 
tive in detecting short circuits than 
the normal tapping in one plane. 


Automatic Ejection 


This photo shows the automatic 
reject positions. Tubes which do not 
meet the General Electric standards 
for electrical characteristics are 
automatically rejected. These tubes 
are counted and analyzed before they 
are destroyed. Results of these tests 
are immediately fed back into the 
quality control system for further 
analysis and study. 


Tubes Automatically Packed 


After tubes are thoroughly tested, 
the mechanism shown here auto- 
matically packs them into cases for 
warehouse stocking. Each tube is 
ejected into the flexible tube which is 
moved automatically over an open 
Space in the egg-crate-type shipping 
container. When full, the container 
moves down the conveyor and the 
next container is pushed into the cor- 
rect loading position. 


This is the first of a series of 
articles which will describe a few 
of the manufacturing and testing 
procedures used by General Electric 
to assure high standards of quality 
for receiving tubes. 

Every Tube Tested 

Each and every receiving tube 
manufactured by General Electric is 
individually tested at the factory to 
make as certain as possible that the 
customer will receive a tube which 
will perform satisfactorily and with 
good reliability. 

Tubes: tested on the automatic 
testing machine shown in the photo- 
graphs are loaded into test sockets 
which are indexed through a se- 
quence of testing stations. Each sta- 
tion uses standard modular circuits 
to establish the desired test. These 
same modular circuits on each test 
station may be interchanged to alter 
the sequence of tests, and they may 
be quickly changed to establish de- 
sired tests for different tube types. 

The instrumentation used for de- 
termining out-of-limit characteris- 
tics is based on analogue computer 
techniques. If at any station the 
tube does not measure up to G.E.’s 
high standard of quality, it is auto- 
matically ejected into the box below 
that station. 

Tubes Automatically Tested 

Tubes are loaded into sockets on 
the testing machine and the machine 
is so indexed that tubes are pre- 
heated at the first station. This pre- 
heat allows the tubes to be brought 
up to operating temperature by ap- 
plying rated voltages to the tube 
elements. 

The automatic testing machine 
checks both the dynamic and static 
tube characteristics. Typical tests 
are grid current, plate current, 
screen current, mutual conductance, 
a.c. amplification, plate current cut- 
off, diode emission, power output, 
microphonic output and _ heater-to- 
cathode leakage. It can be readily 
seen that the tests performed on the 
machine are much more comprehen- 
sive and thorough than is possible 
with commercial type tube testers. 
These tests simulate as close as pos- 
sible the most stringent require- 
ments which will be required when 
used in actual circuit applications. 

Automatic testing gives consist- 
ently uniform results. The possibil- 
ity of meter reading errors, which 
may occur in manual testing, is re- 
moved. This machine performs more 
tests to more exacting specifications 
than was heretofore possible. 

General Electric tubes are the re- 
sult of good engineering, good manu- 
facturing and good testing. 
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YOURE AS SUCCESSFUL AS YOU WANT TO BE WITH 
GENERAL ELECTRICS NEW PSM” METHOD! 


“PROFITABLE SERVICE MANAGEMENT 


i the good things of life for yourself and 
your family by following the Profit signposts on 
every page of General Electric’s PSM* Method! 
The engraved Certificate which says you have 
completed this instruction program, will mean 
new success for you as a T'V technician. 

Says Dr. John K. Pfahl of Ohio State Uni- 
versity, under whose direction the new General 
Electric program was prepared: “The electronic 
service dealer must be, at the same time, a tech- 
nician, good businessman, and sales manager.” 
You learn step-by-step how to realize these aims, 
by following General Electric’s Profitable Serv- 
ice Management Method. You are shown how to 
assure a satisfactory profit margin, not merely 


hope for it—how to increase business by methods 
others have found unfailingly effective. 

In the LP record ‘‘Sounds of Success”’ you will 
hear from the lips of experienced T’'V technicians 
just how they have built greater incomes. After 
completing the two volumes of instruction that 
make up the study course, a questionnaire is 
available to check your acquired knowledge, 
prior to receiving your Certificate. 

All come handsomely packaged for your book- 
shelf. Check the highlights of General Electric’s 
PSM™* Method given below! Then see your G-E 
tube distributor! Distributor Sales, Electronic 
Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 


HERE ARE SOME OF THE MANY 
SUBJECTS YOU WILL STUDY: 


BOOK NO. 1. “SOUND BUSINESS PRACTICES” 


BUSINESS FOR PROFIT: Your reasons for owning a busi- 


ness... How much money should you make?...How to make 
your business profitable. 


PLANNING YOUR BUSINESS: Planning expansion...Cash 
planning... Shop planning. 


ORGANIZING YOUR BUSINESS: Overhead costs... Pric- 


ing...What it costs you to make a service call...What it costs 
you to make a shop repair...Inventory control...Credit or- 
ganization... Choosing a form of organization. 


CONTROLLING YOUR BUSINESS: Why use records’... 


What records are needed...Taxation...Use an accountant. 


BOOK NO. 2. “SELLING ELECTRONIC SERVICE” 


ARE YOU ATTRACTING NEW CUSTOMERS?: Attracting 


new business... Businesslike appearance... Effective selling... 
Good identification... Basic market research. 


PROMOTING YOUR BUSINESS: Advertising technique 


Advertising campaign planning...Special offers... Seasonal 
planning... Customer contact. 


KEEPING YOUR CUSTOMERS SATISFIED: Customer rela- 


tions...Customer grievances...Guaranteeing repairs... Build- 
ing new customers. 
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Progress /s Our Most Important Product 


GENERAL ELECTRIC 


311-401 


New Super-Sensitive 
G-E Camera Tube 
Needs 90% Less Light 


General Electric 
has developed a new 
super-sensitive _ tele- 
vision camera tube 
which will widen the 
scope of black-and- 
white television, and 
promises to extend 
radically the general 
application of color 
television. 


The new image orthicon tube, type 
GL-7629, interchangeable with stan- 
dard camera tubes, requires from 
1/10 to 1/20 the light required by 
standard image orthicons. It can 
produce pictures of usable black- 
and-white quality at one foot candle 
of scene illumination or less, com- 
pared to the ten foot candles re- 
quired by standard image orthicons 
for black-and-white at the same lens 
setting. 


The new I. O. tube will permit for 
the first time the origination of 
colorcasts from studios under normal 
black-and-white lighting levels. The 
high lighting requirements (400 
foot candles and higher) of stand- 
ard image orthicons have been one 
of the barriers to the wide-spread 
use of color programing. Also pos- 
sible now are colorcasts from sports 
arenas, auditoriums and _light- 
equipped ballparks without special 
lighting, since the new General Elec- 
tric tube produces quality color pic- 
tures with light levels as low as 40 

foot candles. 


The extreme sensitivity of the 
GL-7629 results mainly from a high- 
gain, thin-film target of magnesium 
oxide approximately two millionths 
of an inch thick. It is approximately 
1/100 of the thickness of the targets 
used in conventional camera tubes. 
If 1,500 of the new thin-film targets 
were stacked, they would equal the 
thickness of a single human hair. 


Targets ultimately become “sticky” 
— they retain the image for longer 
and longer periods of time. 


Another limitation of conventional 
targets has been their susceptibility 
to permanent damage from ‘“burn- 
in” caused by aiming the camera at 
a bright, stationary highlight for 
too long a time. When this happens, 
the target acquires a permanent 
after-image evident in all trans- 
mitted pictures from that time on. 


Targets in the new GL-7629 util- 
ize the principle of electron con- 
duction instead of ion conduction. 


This is a reversible process, and 
the life of a tube is not limited by 


Drifting Capacitors 

Here are two tricks we use to help 
spot a drifting capacitor especially in 
vertical or horizontal circuits. First 
we put a large pointer knob on the hold 
control. Then carefully mark the upper 
and lower limites of hold control range 
when set is first turned on. Next heat 
suspected capacitor with solder gun 
noting any changes in hold range. Now 
if any definite change has taken place 
we reverse our tactics and blow a jet 
of cold air onto the capacitor through 
a piece of plastic tubing. If you’re 
working on the “culprit” you will soon 
notice the area of hold returning to 
your cold set markings. The knob idea 
is also very good to check the hot and 
cold ranges with set operating under 
normal self-heat conditions. It may be 
necessary to mount a piece of card- 
board to provide a panel on which to 
make the. markines, Try it... . it 
really takes the guess-work out of 
knowing the exact range of hold. 


F.C. Hoffman 
Radio-TV Doctor 
Kewaunee, Wis. 


Venetian Blinds 


In a model 21T178 RCA Receiver, the 
complaint was black-and-white lines 
across the screen which looked like 
venetian blinds. This occurred inter- 
mittently and was caused by an open 
in one of two electrolytic capacitors in 
the AGC line (C124 and C138 both 
2MF, 10 V.). 

If this ever occurs, you are better off 
replacing both capacitors to be safe. 
This could prevent a call back or even 
a shop job to locate the one causing 
trouble. 


Mr. Sal Diamico 
8858 - 15 Ave. 
Brooklyn 28, N. Y. 


the exhaustion of charged carriers. 
Thus, the problems of “stickiness” 
and “burn-in” are virtually elim- 
inated so that expected tube life is 
appreciably extended. 


The new G-E I. O. also makes 
dramatic lighting effects in color 
television easier and more econom- 
ical. 


Application of the new G-E tube 
was initiated by WLW-T, Cincin- 
nati. The station originated the first 
coloreasts of professional basketball 
games over a major network on No- 
vember 21 and 22. The station is 
also planning transmission of other 
basketball games in the current sea- 
son, and has scheduled 10 Cincin- 
nati night baseball games during 
1960. 


The new GL-7629’s price is about 
twice that of the conventional image 
orthicons. 


_ Soldering Clamps 
Clips used by my wife when curling 
her hair make useful clamps for hold- 
ing small components when soldering. 
The grip can be improved by bending 
the tips. These clips are sold on cards 
at many 5 and 10 cent stores. 


Mr. Harry J. Miller 


941 42nd St. 
Sarasota, Florida 


Tube Inserter 
Here is a Bench Note that has saved 
a lot of time for me. It is a gadget for 
inserting 9 pin miniature tubes in out 
of the way places, such as 1X2 in nar- 
row high voltage cages. 


6" LG. BROOMSTICK 


9 PIN MIN. TUBE 7PIN MIN, TUBE 
SHIELD 


CLEARANCE HOLE DOWEL 
FOR DOWEL , 
Materials needed are a 7 pin tube 
shield, 6 inch length of small broom- 
stick and an 8 inch length of 3” dowel 
or plastic. 
1. Drill %” hole through length of 
broomstick. 
2. Cut or grind off closed end of tube 
shield. 
3. Drive broomstick into cut off end 
of tube shield. 
4, Place 98” dowel into drilled hole in 
broomstick. | 
To use, put tube into open end of 
shield, then put tube into socket. Re- 
lease by pressing end of dowel with 
thumb. 
W. J. Schloeder 


4237 Lexington Ave. 
Los Angeles 29, Caltf. 


Service Hints 


An otherwise good picture tube with 
an open heater connection in the tube 
base may be saved even though remelt- 
ing the pin solder has no effect. Con- 
nect an ohmmeter across the heater 
pins and while the solder is soft insert 
a piece of tinned wire such as used on 
resistor leads until the ohmmeter shows 
continuity. This will keep another cus- 
tomer happy and build good will. 


J. EH. Post 


Home Radio 
120 Marion Ave. 
Council Bluffs, Iowa 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 


& 
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TELEVISION, RADIO AND PHONOGRAPH ORDER COUPON 
Enclosed is money order or check payable to General Electric 


TELEVISION 


1960 T-V Manuals 


Now is the time to insure receiving 
service manuals covering G.E. Televi- 
sion Receivers in 1960. Both prelimi- 
nary data and complete service manuals 
are offered in a yearly subscription 
plan. The most accurate and timely in- 
formation is direct factory information. 

In addition, General Electric offers 
up-to-date parts information periodic- 
ally; new chapters of “Television Serv- 
icing Techniques’ (an informative 
series relating to general television 
service problems); monthly mailing of 
tips and information in a new form, 
“Service Talk.” 

A brand new reference, (listing fre- 
quently used parts on all models) will 
be included in the 1960 mailing. See 
your General Electric distributor soon 
and ask him about subscribing to Plan 
“D” mailing or fill out the coupon at 


the bottom of this page and mail it to: 
Editor, TECHNI-TALK, General Elec- 
tric Company, Owensboro, Ky. Material 
is mailed direct from the factory and 
is always available when you need it. 
No rise in price, just $5.00 for a year 
of complete and timely information. 


U2 Chassis 
Vertical Sync Buzz Trouble 

Vertical syne buzz may occur in 
early production receivers if the high 
impedance grid circuit of the 6T8 
(VI14) 1st audio amplifier is subjected 
to the influence of the blue plate lead 
from the vertical output transformer. 
Beginning on 1-17-58, the factory in- 
cluded a special check to insure that 
the blue plate lead from the vertical 
output transformer was pushed down 
and bundled with the other leads at 
the bottom of the board, next to the 
chassis. 


RADIO 


Radio and Phonograph Service 
Guides and 1960 Manuals 


The all new 1957-59 G.E. Radio/ 
Phono Service Guide containing schem- 
atics, parts lists, and photos of every 
model manufactured from 1957 thru 
1959 is now available. 

Also available is the 1946-56 Radio 
Service Guide and Subscription Plan 
for forthcoming G. E. Radio/Phono 
Service Manuals. See your General 
Electric distributor or fill out the cou- 
pon at the bottom of this page and 
mail to: Editor, TECHNI-TALK, Gen- 
eral Electric Company, Owensboro, Ky. 


Techni-talk SUGGESTION AND INQUIRY COUPON 


If you would like to receive additional information on some 
specific G-E Electronic Component, just clip out this coupon, write 
in the material desired, and send it to the Editor. Information, if 
available, will be sent to you by return mail. 


Please check your name and address on the reverse side. Make 
any necessary corrections below. 


Street AcdieGss o.oo eee ee dna 
City, Zone No. and State................2.0.2..2....- 
If you expect to move within next two months, please print new address above. 
If you are receiving duplicate copies, please check this box [] and indicate 
matling list number which appears at lower left corner of the address area on 


each copy you receive. 


Company for: 


ee A one year’s subscription to Plan “D” TV Serv- 
Loe Ete rn 
Subscription expires December 31, 1960. 

cee Copies of 1957-59 Radio/Phono Service Guide.... $1.00 ea. 

ae in kes I Copies of 1946-56 Radio Service Guide.................. $1.00 ea. 

Recears eae nee A one year’s subscription to Radio/Phono Serv- 

Subseriptions run for one year 


ice Manuals. 
from date of receipt 


oo a ere $5.00 ea. 


City, Zone No. and State..............----...--------- 
Mail to: Editor Techni-Talk General Electric Co., Owensboro, Ky. 


Models T120, 7210, 
Speaker Buzz and Rattle 


Vibrations caused by loose grille and 
speaker mounting screws will cause 
speaker buzz and rattle when radio is 
in operation. 

The first step in troubleshooting is to 
firmly tighten all grille and speaker 
mounting screws, then assemble cab- 
inet, turn receiver on, and recheck for 
the buzz and rattle. 

This procedure will eliminate the re- 
placement of many speakers which may 
be suspected of originally causing this 
buzz and rattle. 


THE STEREO HUM 
PROBLEM VI 


In the last issue wiring modifica- 

tions which might be required to 
minimize hum in stereo changers 
were described. In this issue addi- 
tional wiring changes will be dis- 
cussed. 


FIGURE 1 FOUR WIRE CONVERSION 
CHANGER A 


G-E STEREO 
TONE ARM CARTRIDGE 
CONNECTOR 

ee ee eee ji ee 


CARTRIDGE “NTONE ARM 
CONNECTORS HE 


| | 
0 A | |GROUND 
LUG 
b b TERMINAL i l 
=~ soarp 


TO AMPLIFIER(S) 
SIGNAL GROUND, 


TO AMPLIFIER(S) 


NOTE: PREFERRED TERMINAL BOARD 
CONNECTION SHOWN, SEE TEXT 
AND FIG.4 FOR ALTERNATE TERMINAL 
BOARD CONNECTION, FOR USE WITH 
TWO MONAURAL AMPLIFIERS. 


Modification required for four-wire 
cartridge connection: 


1. Make the “minimum” modifica- 
tion suggested in Sept.-Oct. is- 
sue. 


2. Separate the connection between 
the braided shields of the small 
signal wires at the tone arm 
head connector. 


3, Shorten the length of braid from 
one of the small signal wires 
separated above and reconnect 
the other length of braid at the 
same connector terminal from 
which it was removed in Step 2 
above. 


4, Connect a short length of fine in- 
sulated wire to the shortened 
length of braid, and solder a 
cartridge pin connector to the 
other end. 


5. Expose the braid of the small 
signal wire not previously con- 
nected from the tone arm, at the 
terminal board end. 


6. Separate the shield braid of the 
two amplifier leads at the ter- 
minal board and reconnect the 
braid of that amplifier lead 
which is common with the tone 
arm wire whose shield is con- 
nected. 


7. Connect the newly exposed shield 
braid of the small signal wire to 
the unconnected amplifier lead 
shield. 


8. Remove the ground strap from 
between the lo-side terminals of 
the cartridge and use the fourth 
pin connector installed above as 
one of the lo-side connections to 
the cartridge. 


Wiring changes which may be re- 
quired to minimize hum in another 
type record changer will be described 
in the next issue. 


*s Now Have Suggested Tube Inventory 


All three G-E Service Cases now’ ers both old and new. Tube types experience, will help you fill your 
contain a suggested inventory list used exclusively in color TV receiv- service case most adequately for the te, 
packed in each case. The list includes ers are indicated with an asterisk. particular type of field work you do. 
most tubes used in television receiv- This list combined with your own 
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GE WIRELESS REMOTE CONTROL SYSTEM II 


The transmitter portion of the 
General Electric remote control sys- I7 

tem was described in the last issue. 

sr @ uel” + hae In this issue the receiver circuits will 

be discussed. A block diagram of the 

ETR-2156 ETR-2155 ETR-2157 “t wireless remote receiver is shown in 

Tube Inventory List for Special ‘‘160’’ Tube Inventory List for Service Master Tube Inventory List for Giant Service 4 Fig. 1 and the schematic in Fig. 2. 


yo ote “240” Service Case. Case. Receiver Circuit Analysis SiEDE 
: Ae : PLUS VOL. 

The remote receiver utilizes two TO SENSITIVE 
receiver type vacuum tubes in con- aan 
ventional circuitry. A ferrite rod an- ee 
tenna, mounted with the receiver AMPLIFIER 
unit, incorporates a variable trimmer 
capacitor for means of tuning the 
antenna circuit. 

The signal, having been picked up Fe eee 
by the antenna assembly, is amplified CHANNEL 
by a tuned r-f stage using a 6EW6 SELECTOR SENSITIVE 
pentode as an amplifier. The ampli- eee RELAY 
fied r-f signal is coupled to the tri- 
ode section of a 6EA8 by means of a To | RY602 

Py high “Q” double tuned interstage REGEIVER RED ay poe 


transformer. The triode acts as a SUPPLY pas 
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| ETR-1478 ETR-1477 | ETR-2071 ) 
i. ~~ Holds 85 Miniatures, 39 GT types “na Holds 194 Miniatures 54 GT types Holes 199° Miniatures 128 GT types @ 
| 38 Large Glass Tubes. and 48 Large Glass Tubes. and 48 Large Glass Tubes. 
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bias detector and since limiting must 
also be accomplished by the triode, a 
sensitivity control (R605) is used in 

the plate circuit. This control allows _ Fig. 1 Block Diagram of Remote Receiver 
BULK RATE 7 the plate voltage of the triode to be 


G E NERAL @ ELECTRIC U.S. Postage adjusted so that plate saturation: will 


PAID occur with a predetermined ampli- 


OWENSBORO, KENTUCKY Schenectady, NY: tude of input signal to the receiver. oe ei 
: Reni After detection, the audio signal is GEWG 1/2 6EAB V2 6EAB 
ermit No. 148 . a Eee RF AMP. DET. AUDIO AMP. 
amplified and further limited by a ‘ cs ee ee 
power amplifier stage, using the pen- oer Omnia er ea eee 
tode section of the 6EA8, and is then 


applied across the coil of the reed re- 
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In this issue: | | Page he lay assembly. The applied audio sig- 
G-E Wireless Remote Control Bat ! jig | nal causes a magnetic field to be de- 
System II | eae : — * veloped in the relay coil which is 


| | i \ | ; : _ modulated at an audio rate. 
Planning for Success __ 2 iN 
) Metal Reeds 


Complete Index of Techni-Talk Mr. George Pe se st Since the metal reeds are located 


rs 1949-1960 3, 4,9, 10 ee Lakeville Electronics __ within the magnetic field of the coil, 
How G-E Phosphors are Made 5 501 Chestnut i one of the reeds whose resonant fre- 


Turn Time into Doll ; 7. is os ‘ quency corresponds to the selected ad 
urn Time into Dollars 6-7 | Kast Meadow, N. Y. | audio frequency, is made to vibrate. 


New ‘Shadow Grid” 6FG5 8 YY " pon 3547 Reciae i | } | Each of the four reeds, in the reed 


TV and Radio Service Notes i Be So a assembly, is resonant to a different ao oad: 


. frequency, 380cps apar Pease 
Techni-talk on AM, FM, TY Servicing, published bi- f aan of a. ee a 
monthly by Electronic Components Division, General = co 
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nected to a corresponding sensitive 
@ relay coil, and when the system is 
| , idling the reed contact points are 
f normally open. When the audio mod-. 


(Continued on page 11) 
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General Electric Company. 


the courtesy of your General Electric tube distributor. — r 


Fig. 2 Schematic Diagram of Remote Receiver | 


NOTE: The disclosure of any information herein con- 
| veys no license under any General Electric patent and, 
| in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia- 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. % 


SUCCESSFUL 
SERVICE 


MANAGEMENT 


The new decade has often been 
ealled ‘The Soaring Sixties”. This is 
an appropriate description. The per- 
iod should see spectacular develop- 
ments leading to the most exciting 
and rewarding period in our history. 


The long range future in the U.S. 
will be one of substantial economic 
growth and prosperity, with a few 
bumps but no major let-downs. This 
growth is soundly based on Amer- 
ica’s effective utilization of brains, 
manpower, materials and money plus 
a philosophy of investment for 
growth. 


Perhaps the most spectacular 
growth industry of our time is elec- 
tronics. The history of past growth 
will extend into the Sixties. We’ll see 
continued growth and innovation in 
the consumer electronics field as well 
as the rapid development of new 
technologies in electronics for mili- 
tary, industrial, and space markets. 


Today, electronics is the fifth lar- 
gest industry in the U. S. In 1959, 
manufacturers produced $9 billion 
worth of electronic goods. Distribu- 
ting, serving and broadcasting rev- 
enues amounted to another $5 billion, 
adding up to the impressive total of 
$14 billion. This was over three 
times the total ten years ago. In the 
next ten years the industry should 
more than double again — to about 
$30 billion. 


Electronic Product Market 
In the consumer electronics area, 


- television will continue to be tremen- 
_dously important. Inventions are ex- 


pected to make color TV more eco- 
nomical and thus more widely used. 
Radical design changes may be ex- 
pected as new types of screens be- 
come available. Radios will continue 
to be very important, with wrist- 
watch radios and transmitters a pos- 
sibility. 


Hi-fidelity phonographs will be 


even more widely used. New type 


recording devices to preserve both 
sound and picture of TV programs 
are possible consumer items. Elec- 
tronic ovens, door openers, and elec- 
tronic organs will become more pop- 
ular consumer products. Electronic 
ignition systems for autos, plus elec- 
tronic safety devices and traffic con- 
trols may well be in the sights of the 
Sixties. Even phonevision may be- 
come practical before many years go 
by — the combination of sight as 
well as voice in personal communica- 
tion devices. 


PLANNING FOR SUCCESS IN 
THE SOARING SIXTIES 


By Andrew E. Kimball 


Manager, Marketing Research, Receiving Tube Department 
General Electric Company, Owensboro, Kentucky 


The following table illustrates the 
trend in the market of greatest in- 
terest to service dealers. 


U.S. Service Market 


TV Sets in use (millions) 


1955 1960 1965 
32 $2 65 
Radio Sets in use (millions) 
116 lo? 160 
Service & Parts Revenue (billions) 
$2.1 $2:5 $3.0 


The significant market growth 
facing service dealers presents both 
opportunities and challenges. Even 
in- times of market growth, many 
businesses fail. This is a character- 
istic of our economy and is one of 
the conditions of our competitive 
free enterprise system which aug- 
ments growth. The strongest and 
smartest competitors survive and 
the weakest firms with the least to 
offer die. , 

The servicing industry faces the 
challenge of increasing competitiv- 
eness within its own ranks. More 
than ever before, dealers will face 
this challenge. There will be plenty 
of opportunity in an enlarging mar- 
ket, but the greatest rewards will ac- 
crue to those who meet the challenge 
best. 


Market Opportunities 


A key to success in modern busi- 
ness is the ability and willingness 
to look ahead at the market oppor- 
tunities, recognize the changing con- 
ditions and then set plans to be sure 
to earn a fair share of the market 
growth. _ 

The successful service dealer will 
want to plan for improvement in 
technical skills. New products and 
new designs dictate a need for con- 
tinuing self-development. Help is 


provided by manufacturers, distribu- 
tors, trade publications, technical 
books, and service associations. 

The successful service dealer will 
want to plan for improvement in 
sales skills. He will want to learn 
how to develop his market — pro- 
mote his business, attract new cus- 
tomers and keep them satisfied. 
These goals involve improvement in 
personal selling, in advertising and 
sales promotion, and customer rela- 
tions abilities. 


Improvement Areas 

The successful service dealer will 
want to plan for improvement in 
business management skills, for ex- 
ample, better accounting systems, in- 
ventory control, expense control, hir- 
ing and training technicians, and 
generally running a more efficient 
and tighter shop. Recognition of 
service dealers desire to improve 
their own skills in business manage- 
ment.and selling has prompted Gen- 
eral Electric to provide our “Profit- 
able Service Management” program. 

The successful service dealer will 
want to plan for improvement in 
business practices. Pricing for profit @ 
is a key factor. The following three 
principles’ are important to remem- 
ber in pricing for profit. 
—Price fairly for both the customer 

and the dealer 
—Price competitively 
—Price so as to cover all costs (over- 

head, depreciation, materials, sala- 

ries)and provide an adequate return 

on money invested in the business. 


The future should be exciting and 
rewarding — but the reward will be 
greatest for those who recognize the 
opportunities, accept the challenges, 
and convert them into profitable 
realities. 


FULL LINE OF G-E AUDIO TUBES 


“A full line of General Electric 
audio tubes to deliver top perform- 
ance in high-fidelity equipment is 
now available. : 

This audio tube line is termed a 
“break-through in performance,” and 
includes eleven receiving tubes speci- 
fically designed to handle with top 
efficiency every tube function of 
high-fidelity equipment. 

All tubes feature 3-ply (rectifiers) 
and 5-ply (power output) plate ma- 
terial. sa 

The eleven tubes in General Elec- 
tric’s audio line are: 5AR4, 6BQ5, 
6CA4, 6DZ7, 6LEGC, 7025, 7189A, 
7247, 7355, 7408 and 7581. 


G-E audio tubes deliver top perfor- 
mance in high-fidelity equipment. 


AFC Circuits 
“Horizontal” AFC Circuits 


AGC Circuits 

Addition of A.G.C. to G-E 805 series T and S 
Correction for Overload “U2” Receivers 
Video Detector, A.G.C. and Video Amplifier 
Anti-Static Cleaner and Polish 

TV Anti-Static Cleaner and Polish 


Camera Tube 

New Super-Sensitive G-E Camera Tube 
GL-7629 

Capacitance-Resistance Bridge 

How to Get the Most Out of Your Test 


Equipment — Capacitance-resistance Bridge 


Capacitor Substitution Boxes 
Construction Details 


Ceramic Tubes 
Type 7077 


Color Box 
Construction Details 


Color TV 


Part I — Color Reproduction 

Part II — Construction of a Color Box 

Part III — Visible Spectrum and 
Chromaticity Charts 

Part IV — Development of Color Signals 

Part V — Color Signal Frequencies and 
Balanced Modulation 

Part VI— Vectors 

Part VII — Development of Chrominance 
Signal 

Part VIII — Color Signal Phase and 
Amplitude and Burst Signal 

Part IX — Gamma Correction, Delay Lines 
and Block Diagram of Transmitter 

Part X — Aperture Mask and Post | 
Acceleration Type Picture Tubes 


Color Receivers 


Part I— Tuner and Video 1-F Amplifiers 

Part II — Video Detectors and Video Am- 
plifiers Block Diagram and Schematic for 
General Electric “CL’”’ Color Receiver 

Part III — Burst Gate, Subcarrier Gener- 
ation, Synchronous Detectors and 
Chroma Amplifiers 

Part IV — Matrixing Circuits and Aper- 
ture Mask Tube 7 

Part V— Mechanical Adjustments on 
Aperture Mask Tube 

Part VI — Vertical Convergence System 
TV-Color-Horizontal Syne 


Conversion to Larger Picture Tubes 


G-E Model 811, Admiral Model 4H16S 

G-E Model 809, RCA Model 730TV2 

G-E Model 820, Philco Model 48-1001 

G-E Model 12C101, Stromberg-Carlson 
Model TV-12 


COMPLETE INDEX 


Vol. 1, No. 1 through 
Vol. 12, No. 2 


G-E Model 802, Capehart-Farnsworth 
Model 651P 
G-E Model 100101, RCA Model KRS-20 
G-E Model 910, RCA Model 6380TS to 
14 inch 
G-E Model 815, Motorola Model VF-102 
Motorola Model 12VT16 
RCA Model 630TS 


D-C Restoration 
D-C Restoration and Sweep Circuits 


Easy Open-Easy Out Tube Carton 
New G-E Tube Carton 


Field Strength Meters 
UHF Antenna Installations 


Five Star Tubes 


Characteristics and Prototype Receiving 
Tube 


G-E Service Policy Statement 7 
G-E TV Service Policy Statement 


Germanium Diodes 
Germanium Diodes in Video Detectors 


Horizontal Circuits 


D-C Restoration and Sweep Circuits 

Deflection Waveforms and RF Supplies 

Excessive Width — “M4” 

Excessive Width — “U2” 

Horizontal AFC Systems 

Horizontal Deflection Circuits and Kick- 
back Power Supplies 

Horizontal Jitter — “M4” 

Horizontal Retrace Elimination Circuit 

Kill that Retrace — Horizontal 

Replacement Sweep Transformers 


How Electronic Components Are Made 
and Tested 

Birth of a TV Bulb 

How G-E 110° Picture Tubes are Made 

How G-E Picture Tube Phosphors are Made 

How G-E Receiving Tubes are Tested 
G 
G 


a 
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E 

E 
How G-E Semiconductors are Made 
How G-E Service Designed Tubes are Made 
How G-E Transistors are Made 


How to Build 


Capacitor Substition Boxes 
Color Box 

Complete Service Shop 
Picture Tube Tester 
Resistor Substition Boxes 
Service Bench 

Transistor Tester 


Hum or Buzz 


Hum or Buzz in TV Receivers I 
Hum or Buzz in TV Receivers III 
Stereo Hum Problem 


Syne Buzz — “U-2” 


our time is the most important thing you 
have to sell. Make every minute count, by 
organizing your working day for profits! 
General Electric’s new Service Call Board 
makes this easy for you. At a glance, you are 
told what calls you must make, where and 
when... pick-ups and deliveries that are 


scheduled... customers to be seen or phoned. 


Everything is down in black and white. 


No more pocket reminder slips, easily lost; 
no more trying to carry dates and hours in 
your head! With the Service Call Board, your 
day, week, month are efficiently programmed 
in advance. Study the picture and descriptive 
facts below and at right. Then use the con- 
venient coupon to order! Distributor Sales, 
Electronic Components Division, General Elec- 
tric Company, Owensboro, Kentucky. 


Big (21/2” by 14”), easy to see 
and read. 


Notched at back to mount on 
shop wall at eye level. 


Write, erase—write, erase— 
again and again on transparent 
plastic roll-around cover! 


Crayon and erasing tissues are 
supplied with every General 
Electric Call Board. 


Strongly made in every way. 
The special tough plastic writing 
cover lasts and lasts. Hand- 
some, neat, modern! 


‘Time |” oe 


HERE ARE : | | J Tamer, belaeied Nac 3 :00 @ oe s => 
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General Electric Company 
3800 N. Milwaukee Ave., Chicago 41, IIl. 


Enclosed is $3, also 10 General Electric 6BQ7-A carton-ends. In return, ship 
me prepaid one new G-E Service Call Board. 


MY NAME 


STREET ADDRESS 


CITY AND STATE 


Progress /s Our Most Important Product 
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NEW “SHADOW GRID” GFGS 


NEW “SHADOW GRID” 6FG5 
radio and television tube. 

The football concept of a “block- 
ing back” is used by General Electric 
in a new type of receiving tube con- 
taining an extra grid. 

The tube is registered as the 6FG 
5, and is known as a “Shadow Grid” 
pentode. The extra grid is placed 
directly in front of, and precisely 
aligned with, the screen grid. It is 
grounded to the cathode and thus 
tends to repel electrons flowing from 
cathode to anode. As a result, the 
electrons are diverted around the 
wires of the screen grid. In effect, 
the additional grid partially shields 
each wire of the screen grid from 
the flowing electrons, and no elec- 
trons strike the screen grid directly. 

This reduces screen current and 
opens the door to new standards of 


performance. Plate-to-screen current 


ratios as high as 60-to-1 have been 
obtained with this design — thus 
drastically reducing screen dissipa- 
tion. 

The first practical advantage of 


this “Shadow Grid” tube to the 


equipment manufacturer is to per- 
mit operation of the screen at the 
same voltage as the anode by tying 
the screen grid to the plate supply, 
thus completely eliminating the need 
for a dropping resistor and by-pass 
capacitor. 

Another advantage lies in the fact 
that reduction in screen current per- 
mits exceptionally low noise figures 
as compared with standard pentodes 
used in VHF television tuner 
service. | 

Further, higher transconductance 
is achieved with this new tube, mak- 
ing it feasible in some cases to re- 
duce a three-tube IF strip to two. 

Basic development work at Gen- 


eral Electrie’s Receiving Tube De- 
partment in Owensboro, Ky., cen- 
tered around usage of the 6FG5 in 
VHF television tuner applications. 
Sereen voltages varying from 135 
to 265 volts d-c are usable, provid- 
ing flexibility for equipment design- 
ers in aiming for significant cost 
savings. 

Since with the “Shadow Grid” 
tube design the screen current will 
increase only slightly with changes 
in either screen or plate voltage, the 
transconductance of this kind of 


tube can be increased to allow addi-. 


tional reduction in noise figures as 
required by equipment designers. 

Average characteristics of the 
type 6FG5 are listed at 9500 mi- 
cromhos transconductance, 9 ma 
plate current, 0.42 ma screen cur- 
rent, plate and screen voltage of 250 
volts d-c, with minus 0.2 volts on the 
control gird, and cut-off at minus 5 
volts. Grid-to-plate capacity is re- 
duced considerably, to 0.02 mmf, 
which helps eliminate band-pass 
“tilt”? problems. 

The new shadow grid structure 
also may offer improved service in 
AGC circuits. This would become 
possible if or when the new grid is 
brought out to a separate pin connec- 
tion instead of being connected in- 
ternally to the cathode—thus allowing 
separation of the signal and AGC 
bias points and minimizing  cross- 
modulation. 

The “Shadow Grid” tube is ex- 
pected to be used in a wide variety 
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SHADOW GRID (A) diverts electron flow 
around screen grid (B) of General Electric’s 
new 6FG5 — thus drastically reducing screen 
current and opening door to new standards of 
receiving tube pentode performance. With this 
design, the screen grid can be tied directly to 
the plate voltage supply, eliminating dropping 
resistors and by-pass capacitors. Also, the re- 
duction of screen current permits exceptionally 
low-noise pentode operation. 


H V Insulator 

I had a Motorola model #21T58MGA 
come in the shop with a high voltage 
leak at the bottom of the 8A8 HV 
Rectifier. After changing the two re- 
sistors at the bottom of the 38A3 and 
putting corona dope under the bottom of 
the HV Rectifier it still had the same 
are over to the bottom of the metal 
cabinet. To correct this, I cut a strip 
of linoleum about six inches square and 


slid it under the 8A3. This can be done 


without removing any screws. 
Howell’s Radio & TV Service 
1619 Gorman Street 
San Antonio 2, Texas 


Screws and Nuts Replaced Quickly 

Often screws and nuts are difficult to 
replace due to close quarters. This is 
easily accomplished by scraping wax 
from the outside of paper condensers 
then placing wax in slot of screw and 
pushing screwdriver into it. This will 
hold the screw for easy replacement. 
For nuts, simply apply some of the wax 
around the outside rim then place nut 
in the holder and proceed to replace 


1 i 
Praia Glenn F’. DePoe 


445 N. Morris Street 
Waynesburg, Pennsylvania 


Slipping Tuner Turrets 


In some of the early turret tuners it 
was common for the turret to slip on the 
ee causing improper channel indica- 

ion. 

The factory had suggested drilling a 
small hole through the turret and shaft 
a pinning them with a nylon or fiber 
rod. 

I have found a much easier repair 
which can also be used on other tuners 
where the shaft slips in relation to a 
turret or wafer. 

First: Set the turret or wafer and 
selector knob for proper indexing. 

Second: Apply one of the new epoxy 
resin glues to both turret or.wafer and 
the shaft. 

Epoxy resin glue hardens almost im- 
mediately and makes a permanent re- 
pair which is imposible to break even 
with force. 

William J. Praetz 
203 Covert St. 
Brooklyn, New York 


Instrument Protection 

Pieces of foam rubber about half-inch 
thick cemented on the bottom of test 
instruments eliminate needless jarring 
and shocks during movement. This re- 
duces the posibility of cracked cases 
and thereby prolongs the instrument’s 
useful life. 

H. Josephs 

P. O. Box 22 

Gardenville, Penna. 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. “ 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 


G-E ST-16A Color Alignment Generator 
I-F Alignment I 
I-F Alignment II 


Snivets 
Description and Photos 


Snow 
TV Receiver Noise 


Sparker 
Sparker to Check for “Gas” or “Air Leaker’ 


Speaker Enclosures 


General Electric “Stereo Classic” Speakers, 
Speaker Systems and Speaker Enclosures 


Speakers 


General Electric Model 1201D Loudspeaker 
General Electric “Stereo Classic” Speakers, 

Speaker Systems and Speaker Enclosures 
TV — Speaker Phasing 


Stereo Components 


High Fidelity Tuner 

“Stereo Classic’ Preamplifier 

“Stereo Classic’ High Fidelity Tone Arm 

“Stereo Classic” Speakers, Speaker Sys- 
tems and Speaker Enclosures 

Variable Reluctance High’ Fidelity 
Cartridges | 


Stereo Hum Problem 


Part. 1 

Part II 
Part III 
Part IV 
Part V 
Part VI 


Successful Service Management 


1959 Business Outlook — A. E. Kimball 

Dealer Modernization — H. B. Nelson 

Electronic Components Preview of 1959 — 
L. B. Davis 

Increased Electronic Business Forecast for 
1960 — L. B. Davis 

Planning for Success in the Soaring 
Sixties — Andrew E. Kimball 

Profile of the ‘““Boss’”’ — L. M. Robb 

“Qwim —or Sink!’? —G. E. Burns 

The Interrelation of Large and Small 
Business — Senator J. Sparkman 

You and Your Customers — 
W. F. Greenwood 


Sweep Transformer Replacement 


TV — “EER” Sweep Transformer 
Replacement 


Sync Signals and Circuits 
Synchronizing Pulses and Circuits 


Techni-Talk Index 


Complete Index of Techni-talk Vol. 1, No. 1 
thru Vol. 10, No. 2 by issue 

Complete Index of Techn-talk Vol. 1, No. 1 
thru Vol. 12, No. 2— by subjects 


Tele-Clue Index 
Tele-Clues Index 
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No. 1 thru 8 
No. o thr 16 
No. 17 thre 22 
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No. 388 thru 40 
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No. 49 thru 56 
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No. 229 thru 235 
No. 241 thru 251 
No. 252 thru 262 
Noe 268<thru 273 
No. 274 thru 284 


Tele-Clue Schematics 


“N” Chassis 
“S” Chassis 
“MM” Chassis 
“U” Chassis 
“M4”? Chassis 
“Tj-3” Chassis 
“Tj-4” Chassis 
“M-5” Chassis 


Tele-Tips 


Ne. Eothra-“ 
No. 6 thru 10 
No. 11 thru 15 
‘No. 16 thru 20 
No. 21 thru 25 
No. 26 thru 30 
No... 31 thru: 35 
No; 36 thru 389 
No. 40 thru 43 
No. 44 thru 47 
No. 48 thru 51 
No. 52 thru 55 
No. 56 thru 58 
No. 59 and 60 


No. 63 and 64 
No. 65 thru 67 
No. 68 and 69 


No. 72 and 73 
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Test Equipment 

AM Signal Generator in Place of Cross- 
Hatch Generator 

Capacitance-resistance Bridge 

Cathode Ray Oscillograph — 1 

Cathode Ray Oscillograph — 2 

G-E ST-16A Color Alignment Generator 

Signal Generator — 1 

Signal Generator — 2 

Tube Tester 

Vacuum Tube Voltmeter 


Transistors 


Transistor Theory 
How to Make a Transistor Tester 


Transistor Tester 


G-E Transistor Tester 
How to Make a Transistor Tester 


Tube Testers 


How to Get the Most Out of Your Test Equip- 
ment — Tube Tester 


Tuners 

G-E Model FA-10 and FA-12 Hi-Fi Tuner 
The G-E UHF 103 Tuner — I 

The G-E UHF 103 Tuner — II 

The Head-End — 1 

The Head-End — 2 

UHF Converters or Tuners 


TV Antennas 


Television Reception 1 
Television Reception 2 
UHF Antennas 

UHF Antenna Installations 


TV Channel Frequencies 


Complete list of channel frequencies 
Nationwide Table of TV frequency assign- 
ments (1952) 


TV Circuit Description 


D-C Restoration 

Deflection Circuit Waveforms and RF 
Power Supplies 

Horizontal AFC Systems aan 

Horizontal Deflection Circuits and Kickback 
Power Supplies —s 

Synchronizing Pulses and Circuits 

The Head-End — l 

The Head-End — 2 | 

Video Detector, A.G.C. and Video Amplifier 

Vertical Sweep Circuits 


TV Picture Tubes 


Aluminized Picture Tube Replacement 
Guide | 

Part I— Phosphor Specifications and 
Implosions 

Part II — Electron Gun and Gun Defects 

Part III — Gun Defects continued and 
Cathode Images 

Part IV — Construction of a Picture Tube 
Tester | 

Open Heaters Due to Arc-Over | 

Replacement of 21AP4 Metal with 21ZP4-B 
Aluminized Glass Picture Tube 


TV Receiver Noise or Interference 


TV Receiver Noise 
TV — “U-3” Apparent Ignition Interference 


10 


Copies of all issues are still available. If you are miss-— 
ing any copies and cannot obtain them from your dis- _ 

tributor, send five cents for each issue to: Editor, Techni- — 
Talk, General Electric Company, 316 E. Ninth Street, — 
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TV Reception 


Report on UHF Reception 
The Antenna — 1 
The Antenna — 2 


TV Service Guide 
Volume 8 


TV Service Manuals 
1960 TV Manuals and Subscription Coupon 


TV Service Notes 

Excessive Width — “U2” Receivers — 

Power Tuning Repairs — “U2” Receivers 

Correction for Overload on Strong Signal — 
“U2” Receivers 

Replacement Sweep Transformers aE A 

Apparent Ignition Interference On “U3 


Receivers 

Removal of the Metal Back on “M4” 
Models | 

Electrical Safety Test 

Excessive Width — “M4” Sets 

Slippage in Fine Tuning Control 

Horizontal Jitter in “M4” Television 
Receivers 

Speaker Phasing on 2-Speaker and 
3-Speaker Models 

Color Receiver — Models: 21T500, 210700 


and 21C701 . 
1960 TV Manuals 
“U2” Chassis Vertical Syne Buzz Trouble 
TV Signal Description 
Synchronizing Pulses and Circuits 


TV Sound Systems 

Delta Sound System 

Repair of Ratio Detector Transformers 
TV Test Tubes 

8YP4 Universal Picture Tube 


UHF Reception 

Report on UHF Reception 
UHF Antenna Installations 
VOM & VIVM 


How to Get the Most Out of Your Test Equip- 
ment -VOM—How to Make HV-Multiplier 

How to Get the Most Out of Your Test Equip- 
ment — Vacuum Tube Voltmeter 


Vertical Circuits 

Kill that retrace — Vertical 

Vertical Sweep Circuits 

Video Amplifiers 

Video Detector, A.G.C. and Video Amplifier 


Video Detectors 

Germanium Diodes in Video Detector 
Circuits 

Video Detector, A.G.C. and Video Amplifier 

What’s Wrong with This Picture? 


What’s Wrong With This Picture? 
What’s Wrong With This Picture? 
What’s Wrong With This Picture? 


- Owensboro, Kentucky. 
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TELEVISION — Electrical Safety Test 
S&S In a recent letter from a distributor, 


it was brought to light that it is possible 
through some service fault to create 
a hazardous condition in the trans- 
formerless type chassis often used in 
portable sets. With a little effort, serv- 
ice men can check each set before 
handling it back to the customer, thus 
insuring him against any possibility of 
injury. 

The following procedure appeared 
in the “Q3” Final Service Manual: 

Should the receiver become dam- 
aged, or the chassis removed to effect 
repairs, or for any other desirable 
reason, the following advised safety 
test should be performed. 

The receiver on which the safety 
test is to be made must be in good 
operating condition and completely 
assembled. 

With no power applied to the re- 
ceiver, short the two prongs of the 

epower plug together and connect one 


probe of an ohm-meter to the shorted 
prongs of the power plug. 

The power switch of the receiver 
should be “On” and the channel sel- 
ector knob and one of the primary 
control knobs (contrast, vertical, 
brightness, or volume) removed. All 
built-in antennas should be connected 
to their proper connections on the 
antenna terminal board. 

All readings obtained between the 
power plug and the following listed 
points should be over 125,000 ohms 
to be considered within the safety 
limits. 

1. Cabinet body (to insure proper 
contact use a cabinet back re- 
taining screw for test point). 
Each individual antenna terminal. 
VHF tuner selector shaft. 

One of the primary control shafts. 
Handle. 

Rear chassis foot. 

Interlock retaining screw. 
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RAD!O — Motorboating in Transistor Radios 


A slow rate of audio oscillation or 
motorboating may occur in several 
models of transistor radios if the fil- 
ter electrolytic, connected in series 
with the resistor across the battery, 
drops below a certain value. The mo- 
torboating is eliminated when fresh 
batteries are installed but reoccurs 
if the batteries run down slightly. 
Therefore, if a customer complains 
that motorboating appears within a 
short time after batteries have been 
replaced, check the electrolytic ca- 
pacitor or install an additional one 
in parallel. 


Techni-talk SUGGESTION AND INQUIRY COUPON 

If you would like to receive additional information on some 
specific G-E Electronic Component, just clip out this coupon, write © 
in the material desired, and send it to the Editor. Information, if 
available, will be sent to you by return mail. 


Please check your name and address on the reverse side. Make 


any necessary corrections below. 


City, Zone No. and State 


If you expect to move within next two months, please print new address above. 


If you are recewing duplicate copies, please check this box [] and indicate 
matling list number which appears at lower left corner of the address area on 


each copy you receive. 


-Have trouble holding 
record changers and 
TV or radio chassis in 
servicing position? The 


new G-E Chassis Jack 
can help you. Ask 
your distributor for 
ETR-1470. 


After this has been done, check 
the operation of the radio at reduced 
battery voltage. (A variable power 
supply is handy for this.) The fol- 
lowing table lists some transistor 
models which may be prone to mo- 
torboating if the electrolytic value 
drops too low: 


MODEL CAPACITOR ~—- RECOMMENDED 
NUMBER SYMBOL No. VALUE 
Aiba c12 100 mf. 
P720 C15 175 mf 
P725A C16 175 mf 
P745 C16 50 mf 
P750 C16 175 mf 
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Have trouble holding 
picture tubes in view- 
ing position? Use G-E 
Nek-Rest. Quickly ad- 
justable for all ° size 

tubes. Available at 
your distributor. Ask 
for ETR-1169. 


G-E WIRELESS REMOTE SYSTEM 

(Continued from page 1) 
ulated magnetic field excites one of 
the reeds and causes it to vibrate, 
the reed contact is closed for each 
half cycle of reed vibration. This 
action causes a current to flow 
through a corresponding sensitive 
relay coil and the sensitive relay arm 
is made to pull in by the magnetic 
field built up in the relay coil. This 
closes the contact points of the relay 
and thus causes the proper function 
to be activated. 

The off-on function is performed 
by a two position latching relay con- 
tained in the Remote Receiver. This 
operates in conjunction with the TV 
receiver off-on switch. The channel 
select function is performed by com- 
pleting the a-c Power loop needed 
to supply power for the power tuning 
motor mounted in the TV receiver. 

The increase volume or decrease 
volume function is performed by sup- 
plying power to an a-c reversible 
motor. The motor is mechanically 
coupled to a variable potentiometer | 
(R615) which when varied, changes 
the screen voltage available to the 
4.5 MC Audio I-F amplifier tube in 
the TV receiver. 

The remote receiver unit contains 
its own transformer power supply 
utilizing a germanium diode in a half 
wave rectifier circuit for the B+ 
supply. An octal plug and socket is 
used to interconnect the remote re- 
ceiver with the TV receiver, and 
Pins 2 and 5 of the socket are used 
for the 120 Volt a-c supply to the 
remote unit. 

The power to the remote unit can 
be turned on or off by a slide switch 
located just above the antenna input 
terminals on the back of the TV re- 
ceiver, and Pins 2 and 5 of the socket 
are used for the 120 Volt a-c supply 
to the remote unit. The power to the 
remote unit can be turned on or off 
by a slide switch located just above 
the antenna input terminals on the 
back of the TV receiver. 

Under normal conditions the re- 
mote receiver unit should be left 
turned on so that it may receive the 
control signals sent out by the re- 
mote transmitter unit, however if it. 
is planned not to use the unit over an 
extended period it can be turned off. 


Color Dot 
Magnifier 
ETR 1761 


Adequate magnifica- 
tion makes: individ- 
ual color dots visible 
on Color ~ Picture © 
Tube. 

Dot visibility makes 
more accurate ‘“pur- 
ity” adjustments 
possible. 

Can also be used to 
check phono needles 
for wear. 


NEW G-E BUSINE 


ANNOUNCING A NEW TECHNI-TALK FEATURE 


SS BUILDERS 


Checks Fuses 


A number of letters have been re- 
ceived stating that you have been 
unable to obtain service aids when 
you need them. Because of this, one 
service aid will be selected in each 
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in this issue: 


G-E Wireless Remote Control 


System III 1 
New G-E “‘All American Awards”’ 
Program 2 


G.E.Expands Syracuse Picture Tube 


Plant 4 
What’s New! 5 
Bench Notes 6 
Service Notes 7 


Techni-talk on AM, FM, TY Servicing, published bi- 
monthly by Electronic Components Division, General 
Electric, Owensboro, Ky. In Canada: Canadian Gen- 
eral Electric Co., Ltd., 189 Dufferin St., Toronto 3, 
Ontario. R. G. Kempton, Editor. Copyright 1960 by 
General Electric Company. 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia- 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 


Tests Series-Heater Tubes 


issue of Techni-Talk that you can 
order direct from our Chicago Ware- 
house. 

The service aid selected will be 
one which each one of you need in 


ELECTRONIC COMPONENTS DIVISION 


GENERAL @@) ELECTRIC 


OWENSBORO, KENTUCKY 


your everyday service work. These 
service aids will be economically 
priced so you can order as many as 
needed. 


The service aid selected for this 
issue is the FUSE AND HEATER 
CHECKER ETR-981-A. This is a 
particularly valuable service tool be- 
cause of its versatility. The Fuse 
and Heater Checker is battery pow- 
ered and always ready for use. It 
will check for “opens” in fuses, pilot 
lamps, receiving tubes and picture 
tubes. 


The Fuse and Heater Checker is 
small enough to fit in your pocket 
and there is always enough room 
even in crowded service cases. Many 
service shops use extra ones on both 
the counter and service bench. It is 
especially useful on the counter as 
a quick check for ac-de radio tubes, 
fuses or pilot lamps. It will save 
time on the service bench when used 
for checking open heaters in tubes, 
burned out pilot lamps and open 
fuses. 


The ETR-981A Fuse and Heater 
Checker can be obtained from your 
G-E tube distributor or from our 
Chicago Warehouse. Use coupon at 
bottom of page 7 for warehouse 
order. 
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G.E. UNVEILS 
“COMPACTRON’ 


A significant new development in 
the history of controlling electron 
flow was unveiled by General Elec- 
tric late in June. The device is called 
a “Compactron” and consists of a 
packaged combination of electronic 
functions. 

The “Compactron” eventually is 
expected to be widely used in enter- 
tainment electronic equipment such 
as radios, television receivers, and 
high-fidelity in place of transistors 
and ordinary tubes. 


Two Tube Radios 

An example of the versatility of 
“Compactrons” lies in the fact that 
two of these devices can provide all 
the functions in a table radio that 
now are provided by five tubes or 
seven transistors. 

Similarly, 12 “Compactrons” will 
provide all the electron flow control 
functions in a television receiver 
which now requires about 17 tubes 
or 25 transistors. Further, automo- 
bile radios which combine the best 
qualities of both tubes and tran- 
sistors eventually can be built with 
two “Compactrons” instead of four 
tubes. 


Complete Line Forecast 


A wide variety of ‘“Compactron” 
designs are being studied with a 
view to providing eventually a com- 
plete line of multi-function devices. 
While “Compactron” prices have not 
yet been established, indications are 
that they will cost slightly less per 
function than commercial receiving 
tubes. 

“Compactrons” at present are be- 
ing packaged in dome-shaped glass 
bulbs about 1 inch in diameter. 
“Compactrons” vary from 1 to 8 
inches in “seated height.” 

A few types are expected to be de- 
Signed into equipment that will be 
placed on the market next year. Re- 
placement usage of “Compactrons’”’ 
is expected to expand considerably 
during the next few years. 
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GE WIRELESS REMOTE 
CONTROL SYSTEM III 


The transmitter and receiver por- 
tions of the General Electric remote 
control system was described in the 
last two issues. In this issue the 
Servicing procedure will be dis- 
cussed. 7 

A suggested method of servicing 
the wireless remote control section 
of a TV receiver is to systematically 
eliminate each possibility for cause 
of trouble. Presented below is a step 
by step procedure to be followed in 
event operation of the remote system 
has been determined faulty. 

For trouble-shooting purposes, the 
wireless remote control system can 
be divided into the following three 
main sections. 

1. The remote transmitter 
(Vol. 12, No. 1). 

2. The remote receiver unit. (Vol. 
ee. 2) 

3. Components in the TV receiver 
directly associated with the wire- 
less remote system, such as the 
power tuning components and 
the TV power supply. 

When a completely inoperative re- 
mote system is encountered, it is 
necessary to determine which sec- 
tion, of the three, is inoperative. 

To determine if the transmitter 
unit is operative, it is merely neces- 
sary to tune a regular broadcast re- 
ceiver to the second harmonic of 


unit 
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Fig. 1. Remote 


the transmitter r-f carrier frequen- 
cy. In the case of a factory aligned 
unit, the second harmonic will fall 
at approximately 645KC on the radio 
dial. Depress one of the transmitter 
function buttons, and rock the dial 
of the radio receiver to locate the 
proper frequency. When the trans- 
mitter is-operative, each of the four 
transmitter audio frequencies will be 
clearly heard on the broadcast re- 
celver. 

If the transmitter is functioning 
properly, the remote receiver? unit 
may be checked next. This is done by 
connecting the receiver to a known 
operative TV receiver for which it 
was designed, or, to a functional in- 
dicating device such as that shown 
in Fig. 1. Depress each of the func- 
tion buttons on the remote trans- 
mitter. If the receiver is operational 
the proper functions will be apparent 
by viewing the indicating device or 
the TV receiver. 

If both the transmitter and remote 
receiver units are operative, the 
fault can only be attributed to the 
components contained within the 
TV receiver. 

NOTE: Certain functions of the 
remote receiver will not operate un- 
less the receiver is in an upright po- 
sition. 

(Continued on page 6) 


» 120V 
60% 


LATCHING RELAY (RY-602) 
OF F-ON INDICATOR 
(POSITION #1) 


%\_LATCHING RELAY (RY602) 
OFF-ON INDICATOR 
(POSITION # 2) 


CHANNEL SELECT 
SENSITIVE RELAY (RY-604) 
INDICATOR 


I. D. Daniels Presents 
Revised Awards Program 


Nominations are now open for a 
new “All-American Awards” pro- 
gram to honor civic-minded and pub- 
ic-spirited activities by television 
service technicians, it was announced 
by Mr. I. D. Daniels, General Man- 
ager of General Electric Company’s 
Receiving Tube Department. | ; 


Mr. I. D. Daniels General Manager 
of General Electric’s Receiving Tube 
Department, presents the General 
Electric new “‘All-American Award” 
program to enhance _ distributor- 
dealer public relations. 


A revision of the award program 
sponsored by the Company in 1957 
and 1958, the new plan will permit 
franchised General Electric receiv- 
ing tube distributors to nominate 
candidates for consideration. 

“In granting similar awards in 
1958 and 1959 we found that a great 
many television service dealers aid- 
ed their communities to the point of 
deep self-sacrifice — in youth work, 
church activities, civil defense and 
a wealth of other civic activities,” 
said Mr. Daniels who will serve as 
chairman of the award committee. 

“Our previous award program 
called for naming of the ten most 
outstanding servicemen of the year 
— a limitation that left unsung 
many worthwhile deeds,’ Mr. Dan- 
iels noted. | 

“For this reason we will put no 
limit on the number of awards to be 
granted. However, our standards 
will remain high and awards will 
be granted only after careful in- 
vestigation indicates true merit,” he 
sald. | 
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“Nominations are now open,” he 
concluded. 

A nomination for an “All-Ameri- 
can Award” must be initiated by the 
General Electric receiving tube dis- 
tributor and then endorsed by a ciy- 
ic leader, businessmen association 
officials, and two members of the tel- 
evision service profession. 


All endorsed nominations will be 
carefully screened by a review board 
composed ‘of several nationally 
known personalities, and former 
winners of the “All-American” 
Awards.” 


Nominees certified for awards will 
be honored at periodic presentation 
ceremonies at which time they will 
receive trophies, certificates, iden- 
tification cards and pins. 


There is no deadline for nomina- 
tions which should be directed to the 
secretary, All- American Awards 
Committee, General Electric Com- 
pany, Receiving Tube Department, 
Owensboro, Ky. 


Additional information on the new 
“All-American Awards” program 
can be obtained from General Elec- 
tric electronic components distribu- 
tors. 


All-American 
Award Rules 


ELIGIBLE CANDIDATES 

Any bona fide electronics technician 
in the United States whose major 
source of income is derived from 
Servicing radio and television re- 
ceivers, who has performed meritori- 
ous community services, and who has 


demonstrated better than average 
business capability and technical 
competence. 

NOMINATIONS 

Each candidate must be: (1) Spon- 
sored by a franchised General Elec- 
tric electronic component distribu- 
tor; (2) endorsed by a civic leader 
or public official with respect to 


community service; (3) endorsed by 


an official of a business organization 
such as Chamber of Commerce, Bet- 
ter Business Bureau, credit associ- 
ation, etc., with respect to business 
capability; and (4) endorsed as to 
technical competence by two mem- 
bers of the television service profes- 
sion who are not associated with 
candidate’s business firm. 


JUDGING 

Candidacies will be investigated and 
complete reports submitted to the 
All-American Review Board consist- 
ing of previous All-American Award 
winners and nationally known indi- 
viduals acquainted with public af- 
fairs. Upon recommendation of the 
Review Board, a candidate will re- 
ceive either an All-American Award 
or a Special citation. 


AWARDS 

An All-American Award will consist 
of a trophy, certificate, identification 
card, pin — and national recogni- 
tion aS a competent television serv- 


‘ice technician, an outstanding busi- 


Picture Tube Replacement Guide 

The G-E Television Picture Tube Replacement Guide has been revised 
and is now available. lt provides data on 388 types of black and white, 
and color picture tubes. Ask your General Electric tube distributor for a 
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nes citizen, and a leader in public 
and community service. Upon recom- 
mendation of the Review Board, rec- 
ognition in the form of a special ci- 
tation may be awarded at the dis- 
cretion of the administering Council. 


TELEVISION PICTURE TUBE REPLACEMENT GUIDE 


sts 


GE Profit Rack Improves Store 
Appearance and Efficiency 


will improve store appearance, help 
sell more tubes, save record keeping 
and eliminate overstocking and tube 
shortages. It is the finest, most com- 
plete tube display rack ever offered 
to TV technicians. 

The new receiving tube display 
rack is designed to streamline sales 
for fast turnover and higher profits. 
The rack aids service dealers in easy 
Selection of types, swift visual in- 
ventory and an assurance of stock 
rotation by orderly tube removal and 


replacement. Holding 665 tubes in a | 


typical stock complement the rack 
stands approximately 5 feet high and 
3% feet wide — or can be wall 
mounted. 

Representing a new concept in 
tube storage, the rack can be used 
to provide an attractive display, cus- 
tomer self-service, or utility storage. 
It consists of a wrought iron frame 
designed to hold twelve attractive 
cases of identical size, each fitted 
with dividers to prevent friction be- 
tween individual tube cartons for 
easy removal and replacement. Each 
case holds from 24 to 27 tubes, de- 
pending upon the tube size. The 
tubes can be kept in alpha-numerical 
order by tube size. 

Visual inventory can be taken at 
a glance by reading type numbers 
recorded on inventory cards placed 
at the bottom of each case. The rack 


The General Wleotric Profit Rack 


permits a typical inventory to be 
stocked according to the need of an 
individual service slfop. This pre- 
vents on the one hand overstocking 
and tying up of funds and on the 
other hand shortages which cause 
loss of time and sales. 


ACCESSORY ITEMS 
The accessory items described and 
pictured on page 3 of the Vol. 12 
No. 1 issue of Techni-Talk makes 


the PROFIT RACK completely flex-. 


ible. The “rack” is equipped with 
5 separators for miniature size tube 
cartons, 3 for GT size cartons, 2 for 
small glass cartons, and 2 for large 
glass cartons. If this assortment is 
not suitable for your tube inventory, 
additional separators are available 
either from your G-E tube distribu- 
tor or from our Chiéago warehouse. 
All of the items listed below can 
be obtained from your distributor or 
direct from: G-E Central Regional 
Warehouse, 3800 North Milwaukee 
Ave., Chicago, Illinois. Enclose a 
check or money order payable to 
General Electric Company for the 
items ordered. 
ETR-2033 PROFIT RACK — Wall 
Type $23.95 each 
ETR-20384 PROFIT RACK — Floor 
Type $25.95 each 
ETR-2151 Tube Carton Index 
No Charge 
KTR-2154 Set of 12 Inventory Cards 
$0.50 set 


AMERICAN AND 
FOREIGN TUBE 
REPLACEMENT GUIDE 


Replacement information on over 
300 tubes is offered by ETR-1916B. 
Here is the perfect reference chart 
for the latest in receiving tube in- 
terchangeability information. Over 
one hundred foreign tubes are listed 
at the top with the comparable 
American replacement type along- 
side. Over two hundred American 
types with interchangeable replace- 
ment types are listed at the bottom. 


This: 28¥o"x TY" > wall \ehartas 
ideal for the service technician who 
requires easy-to-read replacement 
information in a hurry. It is offered 
as an aid to the technician who may 
find himself in immediate need of a 
type but with no exact replacement 
on hand. In most instances the inter- 
changeable type will give satisfac- 
tory performance. However, due to 
unusual circuit design on critical 
application, unequal operation may 
be noticed in some equipment. 


Ask your General Electric tube 
distributor for a copy of ETR-1916B 
or order it direct from: G-E Cen- 
tral Regional Warehouse, 3800 N. 
Milwaukee Avenue, Chicago, Ill. 
Please enclose ten cents to cover cost 
of handling. 


ETR-2038 Box Sections $0.75 each 


ETR-20389 Separators for Miniature 
Size Tube Cartons $0.25 each 


ETR-2040 Separators for GT size 
tube cartons $0.25 each 


EKTR-2041 Separators for Small 
Glass size tube cartons $0.25 each 


ETR-2042 Separators for Large 
Glass size tube cartons $0.25 each 
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SYRACUSE PICTURE TUBE PLANT 


General Electric Company has ex- ge 
panded its manufacturing and ware- 
housing operations in Syracuse to 
increase the production of replace- 
ment television picture tubes for the 


cathode failures through arc-over, 
break-down or burn out. Finally, the 
new large-surface cathodes in the 
3DG4 provide exceptional mechanical 
strength. 


Gun Manufacturing 


Guns for General Electric replace- Northeast and Middle Atlantic ; F Cathode heating time of all three 
ment picture tubes are shown here States. REFER TYPES NOW AVAILABLE t¥PeS: the 3DG4, 5AR4 and 6CA4, _ FIVE NEW GENERAL ELECTRIC 
being made in an air conditioned, More than 100 wholesale distribu- Check Saat sn “approximates that of other cathode BLACK-DAYLITE PICTURE TUBES 


electrostatically air filtered room fol- tors of electronic parts throughout 
lowing “Snow White” manufacturing the Northeastern states toured the 
procedures. General Electric man- plant facilities and discussed ship- 
ufactured parts and materials assure ping and warehousing procedures 
highest quality. with General Electric personnel. 
The expansion was completed to 
meet the rising demand for replace- 


type tubes. Thus, the power supply : ; 
voltage surge which usually occurs Listed below is a summary of sig- 


ith fast-heati tiff f nificant characteristics for each of 
wainice sar tae ae Sed the new General Electric Black-Day- 


screen currents, does not happen. lite picture tubes. All of these tubes 
Filter and by-pass capacitor break- re magnetic deflection with electro- 
downs from this cause are mini- Static focus. 


ment television picture tubes in this mized... 

region since it A one of the oe . on ee ge oly ae 17DAP4 
heaviest concentrations of older tel- Loe eer material, new 3-ply plates have been 110° Short F 
evision sets in the country said Da- New tube technologies and materials incorporated into the 3DG4, 5AR4, Ree ae 


. Construction..17” Rectangular Glass 
Phosphor Screen Operation vid C. Scott, General Manager of the have been combined by General Elec- and 6CA4. The bonded plate mater- Length......... Overall 1054”, Neck 354” 


Company’s Cathode Ray Tube tric Receiving Tube engineers in al, shown in Fig. 1, spreads heat Heater” ite ae 2.68V., 0.45A. 


After an acid wash, bulbs are RT) Department. three new rectifier tube types which evenly, uses it where it is needed, : 
loaded on a screening conveyor on rath Taree metropolitan areas are more efficient than previous rec- and dissipates heat efficiently where Ee total Goninen ice ela aeAD 
which the deposition, er tne phosphor oi 3 nd she: cities aa New (Mere | tifiers. it is not needed. ; 900-1400 wut 
screen takes place. This room is air- Boston and Philadelphia contain a A new kind of fabricated 3-ply The 5AR4 and 6CA4 are especial; yao Voltage 

ve ; «<4 ” Se 2174 16KV Max. 
conditioned and pressurized for max- great number of five- to 15-year-old tubular cathode, which acts as its ly suited to compact “low-profile 
imum cleanliness and processing television sets since commercial tele- own heater and thus permits a 40 equipment because of their low 
control. vision as we know it today really per cent power saving, features the seated heights, 2% and 21¢, respec- 21CWP4 
initiated there,” he said. 3DG4 high vacuum rectifier now in tively. a 90° Identical to type 21BTP4 except for 
Scott noted that many of these production at General Electric. Typical operating conditions for external conductive coating 
— older sets are still in daily service The total cathode and plate dissi- these new rectifiers are given in configuration. 
; in many homes, while in others the pation of the 3DG4 is 26 watts, com- TABLE I. For performance compar-  Construction....21” Rectangular Class ~ 
ae i _ : sets have been moved to dens, fami- pared to 42 watts for the 5U4-GB, ison, ratings of the 5U4-GB also Tenet. 23. 24: Overall 20”, Neck 714” 
a Automatic Exhaust Machine ly rooms, or children’s rooms when @ .) a substantial saving in power loss have been listed. Complete technical poster Gav. Brow, 

One of the most critical of the new and modern units were pur- : ; and wasted heat. data for all types is available upon Gyn Single Ion-Trap 
many important processing steps is chased. The type 3DG4, is an octal-based request to the G-E TECHNI-TALK — fyternal Conductive Coating........ 
tube exhaust. The operator shown is Prior to this expansion, Syracuse full-svave: TeOpiier (eee uence tetas: NOM GEL Resins Skt Mee ns ee a Sea 900-1400uuf 
placing a tube on the automatic ex- production facilities were devoted vision and communications receiver, Anode Voltage...) uc 524 20 KV Max. 
haust machine which takes the tubes exclusively to making television pic- and small transmitter power sup- 
through regulated steps to temper- ture tubes used in new television plies. Its cathode provides the ad- 21DQP4 
atures in excess of 400°C. and at the _ sets. vantages of both the traditional fil- 
same time, continually pumps the air — Dell A. Love, newly appointed 3 amentary and heater type tubes. The 90° Short Neck. Identical to type 
from the tube. This equipment auto- Manager of Replacement Tube Op- 3DG4 cathode literally carries the 21CBP4 except for neck length. 
matically seals off the tube when the erations for the CRT Dept., pointed heater current and thus heats itself. Construction..21” Rectangular Glass 
proper vacuum is reached. out that the replacement tube proc- It requires 3.3 volts at 3.8 amperes. Lene .5.<5e Overall 1714”, Neck 5” Cc. 

essing operations have been com- 3 This design offers several advant- Hester 7 ot. ae 6.3V., 0.6A. 

pletely integrated into the Depart- ages. It permits use of a relatively By ak Non Ion-Trap 

ment’s entire manufacturing flow large cathode emission surface, as External Conductive Coating........ 

which will continue to produce pic- opposed : the ae ig a rag A ee cae 2000-2500unEt 

ture tubes for all purposes. mentary type rectifiers. Lube voltage Ano oltave cs bee 18KV Max. 
Factory Testing “The only Naiaeene cs in the man- drop is less than half that of older ce Fomeidty maple maa pametiaetl ai : 

General Electric replacement tubes ufacturing operations for new model high vacuum rectifiers in similar bonded plate material employs copper both to 21EAP4 
are shown here being factory tested and replacement tubes are the shapes service. conduct heat rapidly and to reflect heat where 
for all important operating char- and sizes,” Love said. Elimination of a separate eter ede eduniinum to ‘radiate heat, arid iron ‘fo 110° Short Focus 
acteristics. Prior to actual shipment “Replacement picture tubes being eliminates the possibility of heater- provide strength. Construction..21” Rectangular Glass 
from the warehouse tubes are given produced today are even better than Lenethe 2c, Overall 13” Neck 35%” 
another additional check for gas and the original ones since they contain iy | 2 ine ORES Alo GpcHaATION _= TL GAUGT | --2. 5 > pag ae 2.35V., 0.6A. 
emission. many new engineering improvements iD oink ee erroteas wee Non lon-Trap 


: ) FULL WAVE RECTIFIERS WITH CAPACITOR INPUT FILTER 
which were not known when the External Conductive Coating........ 


original tubes were manufactured,” Tubé Tyvek SWATGR 8 (otto = os ella ca ll eee 2000-25 00 vet 
he noted. _ ee cw Anode Voltage 18 KV Max. 


This facility, acearding to Love, is ne oe al 
arlothen step it Genes e. Heater Voltage, AC or DC Se 107, | S02 10% | "6 3+10%] 5.0. Volts 23KP4 
plans to continue the supply of one- ays ig . 
Exacting Life Test brand, one top quality picture tubes Hesier Current 1.0 3.0  Amperes 114° Square Faceplate 
Representative samples of current to the growing replacement market. AC Plate-Supply Voltage per Plate, RMS 550 A50 Volts Construction..23 Tete Me 

replacement tube production under- The Syracuse operation augu- & @ Filter Input Capacitance 40 40 Microfarads Length.......- Overa l, oe : 4A 
goes exacting life test on equipment ments the existing replacement tele- —J — DC Output Current 160 275 \Milliamperes Hogue a ae eee eaten ae 
such as that shown here. This type of vision picture tube manufacturing He Gotpul Vokagalak Fitter tipet ia ‘alee Gui 3.5.0 ee cna on-trap 
picture tube testing simulates normal facilities operated by the CRT De- | Tobe Velde Drop ee External Conductive ee Bare ; 
life “on and off” cycling to the fullest partment at Joliet, Ill., and Augusta, ecigceva eerie @275 ——Milliamperes| || wevrgsvoguteperresttseeteeeststeeo - wet 


extent possible. Georgia. Anode -Voltaged222)...0: 18 KV Max. 
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Use An Awl In Servicing 


A small awl with wooden handle and 
a point of 8 to 4 inches is a very use- 
ful tool for the Electronic Serviceman 
for the following reasons: 

(1) When taking voltage or ohm 
readings on wires that come out of 
transformers, etc., and terminate on the 
other side of the chassis or in hard to 
reach places, just prick the wire with 
the awl, attach your probe and you 
have your reading without hunting for 
the wire’s termination. (Be careful not 
to press too hard and cause a short to 
chassis when taking voltage readings.) 

(2) To repair most noisy and inter- 
mittent tube sockets squeeze the small 
tube prong holders together with the 
point of the awl so that they’ll fit more 
tightly on the prong of the tube. This 
works fine on tube checkers. 

(8) To enlarge the tiny hole in tube 
caps such as on the 6BQ6 and make 
soldering the cap back on easier and 
more secure. 

(4) To enlarge holes in the chassis to 
facilitate using a larger screw, etc. 
This will work fine on practically any 
thickness of chassis. Many other uses 
can be found for an awl and the point 
will stay sharp for a long time without 
resharpening. 


N. F. Round 
9 Valley St. 
Lawrence, Mass. 


Removing Printed Components 


It is sometimes necessary to remove 
multiple terminal components such as 
tube sockets or if. transformers, etc., 
from printed circuit boards with mini- 
mum damage to both printed circuit 
board and component. 

I have found that rather than heat 
each terminal successively with an iron 
and hope that the solder remains molt- 
en until all the terminals are heated, 
it is easier to do the job as follows: 
Using a piece of #12 or #14 wire, 
form a length of it to fit down on the 
terminals of the component to be re- 
moved. Make sure the wire touches all 
the terminals. It may be necessary to 
tin the wire with solder. Then apply 
heat to two or three places along this 
“heat sink” with the soldering iron. 
The part may then be removed with a 
minimum of heat which thereby greatly 
reduces damage to the printed circuit 
board as well as the component. 


Dick Peugeot 
WJHL Ince. 
Johnson City, Tennessee 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 
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Antenna Connection 

Most service men use the Tenna Clip 
to facilitate connecting an antenna to 
a set. However, in later models, es- 
pecially portables, the antenna connec- 
tion from the tuner terminates into 
two plugs which are pushed into the 
antenna clip on the back of the set. 
When the back is removed, the plugs 
are quite awkward for connection for 
servicing. I used to tape these plugs 
to the wires. 

A half inch wooden dowel about one 
half inch long proved ideal for the 
solution. File two V grooves approxi- 
mately: 180 degrees apart just deep 
enough to prevent the plugs from slid- 
ing, place a plug in each groove, and 
clamp the Tenna clip over both. 

J. W. Cerny 

Cerny TV Service 

5117 W. 23rd Place 

Cicero 50, Illinois 
Editor’s Note: Many clothespin type 
antenna clips are designed to accomo- 
date the antenna plugs described above 
merely by lifting the terminal tab on 
each side and then sliding each plug 
asi the half-moon shaped indenta- 
ion. 


Horizontal Output Test Jumper 

When servicing TV receivers with 
“no raster” I normally check the fuses 
first and then try substituting new 
tubes for the horizontal oscillator, hor- 
izonal output, damper, B+ rectifier 
and HV rectifier. 

In a number of cases the molded cap 
has stuck on the horizontal output tube. 
In order to remove it by force I have 
broken several tubes. / 


I now use the jumper shown in the 
drawings which has eliminated dam- 
age to “good” tubes. The jumper re- 
quires a spring clip, about four inches 
of HV insulated wire, one anode cap 
for 6BG6 type tube and one anode cap 
for 6BQ6 type tube. A small hole is 
drilled in both sides of the clip as 
shown and a phono needle soldered in 
one hole. 

The horizontal output tube is re- 
moved from its socket with the anode 
cap connected. A new tube is substi- 
tuted and connected to the anode cap 
on the jumper. The needle on the jump- 
er is then forced through the insula- 
tion on the receiver anode lead. 

If the new tube returns the set to 
normal operation the defective tube can 
then be damaged or broken if neces- 
sary, otherwise the jumper can be re- 
moved and the original tube returned 
to its socket. 

Williamson Radio-TV Service 

631 W. Dallas 

Cooper, Texas 


G-E WIRELESS REMOTE SYSTEM 
(Continued from page 1) 

When the remote control receiver 
unit is removed from the television 
receiver for any reason a jumper 
plug must be used in place of the re- 
mote receiver in order to operate the 
television receiver. This plug is an 
ordinary octal plug with two jumper 
wires, one from Pin 2 to 8 and a 
second jumper from Pin 6 to 7 as 
shown in Fig. 2. 


Fig. 2. Jumper plug. 


The following remote system check 
list shows several possible causes and 
checks for each service problem. 
The Service Procedure “A” applies 
to Possible Cause “A’”’, Service Pro- 
cedure “‘B” to Possible Cause “B,”’, 
etc. 

PROBLEM 
1. Set fails to respond to any push 
button of the remote unit. 

POSSIBLE CAUSE 

A. Remote receiver power switch in 
“off” position. 
B. No power applied to television re- 
ceiver. 
C. Antenna of remote receiver discon- 
nected or loose. 
D. Remote receiver connection to the 
main chassis is disconnected or loose. 
E. Remote transmitter inactive. 


F. Remote receiver inoperative. 
SERVICE PROCEDURE 


A. Check switch at antenna connec-. 


tions. 
B. Check a-c power plugs, interlock, 
a-c line fuse. 


C. Check antenna jack and plug for 


tight fit. 

D. Check octal socket connection to 
remote, receiver. 

E. Using an a.m. standard broadcast 
radio actuate one of the push buttons 
while tuning the range of 600-700 ke. 
Tune to detect presence of single audio 
note. Failure to receive any signal indi- 
cates inoperative transmitter. 

F. Check remote receiver tubes. 


PROBLEM 
2. Remote unit has insufficient range. 
POSSIBLE CAUSE 

A. Battery in transmitter weak. 
B. Remote receiver sensitivity set 
too low. 
C. Remote receiver has defect. 
D. Mounting angle of remote receiver 
antenna incorrect. 
E. Remote receiver antenna off peak. 

SERVICE PROCEDURE 
A. Replace battery. 
B. Refer to receiver sensitivity ad- 
justment in next issue. 
C. Check for weak or defective tube. 
D. Reposition antenna as outlined in 

next issue. 

E. Peak antenna signal pick up as out- 
lined in next issue. 


PROBLEM 
3. Push Buttons do not correspond to 
function or more than one function op- 


erates with one push button. 
POSSIBLE CAUSE 


A. Transmitter audio frequency coils 


incorrectly tuned. 

B. Receiver misaligned. 

C. Receiver reed relay mistuned. 
SERVICE PROCEDURE 

A. Retune transmitter as outlined in 

next issue. 


~B. Check receiver tuning. © 


C. Check relay frequencies as outlined 
in next issue. 

PROBLEM 
4. Certain remote functions inopera- 
tive when buttons are pressed (gener- 
al). 


(Continued on page 7) 


TELEVISION 


6CD6 Horizontal 
Output Tube Failures 


Both the “EE” and “J” chassis se- 
ries of receivers use a 6CD6 horizon- 
tal output tube. Instances of these 
tubes having apparent short life may 
be attributed to circuit failure even 
though the receiver appears to be op- 
erating satisfactorily. 

The problem often arises from incor- 
rect screen grid or cathode voltage 
caused by value change of the drop- 
ping resistors. A high screen grid 
voltage results in excessive plate cur- 
rent which may cause sweep trans- 
former failure as well as short tube 
life. Substantial reduction in grid volt- 
age or drive will also result in a simi- 
lar type failure although reduced 
width will usually be experienced. 

Repeated failure of horizontal output 
tubes makes it advisable to measure 
the circuit voltages and cathode cur- 
rent. Where no resistor exists in the 
cathode line, open the connection and 
insert a milliameter having at least a 
250MA scale. Where a resistor is used, 
a voltage reading across the resistor is 
sufficient if the resistor is of the cor- 
rect value and this formula is applied. 


Womees measured) _ prani 
resistence (ohms) 

NEVER PLACE THE METER IN 
THE PLATE CIRCUIT. 

The following voltages are standard 
for the chassis mentioned with all con- 
trols set for normal picture: 


ad SN ia iy ee 
Sereen Grid 65-100. © 240 
Cathode 15 13 
Grid eed =o 
Grid Drive P-P 180 155 


Use of 6GH8 Tube 
To Replace 6EA8 Tube 


In 4-Channel Wireless Remote Re- 
ceivers (M5 and U4 Chassis Models) 
when it becomes necessary to replace 
the 6EA8 tube in wireless remote lre- 
ceivers for any reason, it is recom- 
mended that a 6GH8 tube be used as a 
direct replacement. 

The 6GH8 is an improved tube de- 
veloped to replace the 6KA8 where 
gain is a factor.. 

This recommendation, as a direct re- 
placement, is only for this one applica- 
tion and not for replacement as a chas- 
sis tuner tube. 


RADIO 


P755 and P805 - Voltage Readings 


The following is a list of voltage readings for the collector, base, and emitter 
of each transistor in the P755 and 805 transistor radios: 


VOLTAGES 
Transistor Collector Base Hmitter 
TRA 8.6V ASV AAV 
TR2 OV 8.2V 8.3V 
TR3 8.6V A6V .oV 
TR4 4.7V 8.5V 8.6V 
TR5 b2V 8.1V 8.3V 


ORDER COUPON for 


Fuse and Heater Checker and Point of Sale Material 


General Electric Company 
Department “A”’ 

3800 N. Milwaukee Ave. 
Chicago 41, Illinois 


Enclosed is money order or check payable to 


General Electric Company for: 


+e, Me ETER-081-A5 Fuse and Heater ‘Checker : :*. $2.95 ‘each.............. 
ks ETR-2244>°Dvess-Up Package... -.°¢=,°5. $5.00) each... 


Ske eee ETR-28138 “Service Merchandiser” Package $5.00 each................ 


ETR-1538 Giant Tube Carton 


CITY, ZONE NG. AND HS TAT He ooo 
(Please Print) 


Voltages are in D.C. volts measured 
from B- with a VTVM. 


If you have service data on the P755 
and P805, it is recommended that you 
mark the above voltage readings .on 
these schematics at the appropriate 
locations. 


Aa eRMN rier see eR 


G-E WIRELESS REMOTE SYSTEM 
(Continued from page 6) 


POSSIBLE CAUSE 
A. Transmitter components defective. 
B. Transmitter audio oscillators in- 
correctly tuned. 
C. Remote receiver components de- 
fective. 
SERVICE PROCEDURE 
A. Using a standard radio receiver 
tune between 600-700 ke for audio 
signal when transmitter buttons are 
pressed, check for presence of audio 
tone when each button is pressed. 
B. Retune transmitter as outlined in 
next issue. 
C. Using the test indicator outlined in 
Fig. 1, test each function of the system 
for operation. 
PROBLEM 
5. “On-Off” function fails to operate. 
POSSIBLE CAUSE 
A. Defective components in receiver 
— reed relay — latching relay — sen- 
sitive relay 
B. Audio coil of transmitter mistuned. 
C. Defective On-Off switch on receiver 
volume control. 
SERVICE PROCEDURE 
A. Check for defective component in 
receiver. | 
B. Retune transmitter as outlined in 
next issue. 
C. Check for continuity with ohm- 


meter. 
PROBLEM 
6. “Channel” selector fails to operate 
with remote unit. 
POSSIBLE CAUSE 
A. Channel selector mechanism fails 
to operate. 
B. Remote receiver relays fail to op- 
erate. 
C. Transmitter audio coil mistuned. 
SERVICE PROCEDURE 
A. Check selector by manual opera- 
tion of push button on front of set. 
B. Check remote receiver components. 
C. Realign coils as outlined in next 
issue. 
PROBLEM 
7. Volume fails to raise or lower. 
POSSIBLE CAUSE 
A. Sticking relay contacts. 
B. Defective motor in remote receiver. 
C. Transmitter audio oscillator coils 
mistuned. 
D. Defective volume control circuit in 
main receiver. 
SERVICE PROCEDURE 
A. Add a 47 ohm resistor in series 
with the motor capacitors. Clean and 
polish the volume + & — sensitive re- 
lay contacts. 
B. Replace motor. 
C. Realign coils as outlined in next 
issue. 
D. Check receiver with remote unit 


° 


disconnected, requires jumper plug 
shown in Fig. 2. 
PROBLEM 


8. Remote functions operate without 

apparent reason; self tripping. 
POSSIBLE CAUSE 

A. Sensitivity improperly positioned. 

B. Antenna improperly positioned. 

C. Local interference at same r-f fre- 


quency. 

SERVICE PROCEDURE 
A. Check sensitivity control setting 
and adjust as outlined in next issue. 
B. Reposition antenna as outlined in 
next issue. 
C. R-f frequency may be reset as out- 
lined in next issue. 


ORIGINAL G-E SERVICE AIDS 
TOOL 


Here is another original G-E serv- 
ice aid that will make your servicing 
work easier. The ETR- 2338 Tool To- 
ter is a convenient, lightweight, por- 
table unit designed for use wherever 
tools are needed and used. 

On the service bench it will hold 
all the tools ordinarily.used in service 
or alignment work. The pegboard 
with various type tool holders keeps 
screw drivers, pliers, nut drivers and 
wrenches clearly visible and easily 
removed or replaced. 

High-impact plastic trays will hold 
screws, nuts, lockwashers, fuses, tape, 
capacitors and any other small tools 
or parts that are needed ‘“‘on-the- 
spot.” 

It is a real time saver when serv- 
icing automobile radios. All tools re- 
quired to remove or make minor re- 
pairs on auto sets can be carried in 
the “Tool Toter’ and they are all 
visible and ready for use. No more 
digging in a service case or making 
several trips to get the “right” tool. 

The G-E Tool Toter is also useful 
when making general repairs either 
around the shop or at home. It is 
always a problem to have all tools, 
parts and accessory items in one 
place when repairing a door latch, 
fixing a leaky faucet or replacing a 
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on ae counter — 


make all these jobs easier. 

Ask your G-E tube distributor for 
a G-E Tool Toter ETR-2338. If your 
distributor is unable to supply you, 
use the coupon on page nine and mail 
to our Chicago warehouse. The price 


TOTER ETR-2338 


bd . 
re Rs is 


_ For general 
maintenance 
; \ 


Use ait the bench 


is $3.00 each or $2.50 with ten box 
tops from any G-E “6” series tube 
carton. Send only the end flap printed 


with the tube type number. Only 


types beginning with “6” as 6CB6, 


wall switch. The ETR-2338 will help 
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SERVICING TELEVISION TUNERS | 


Television tuners (or head-ends), 


by virtue of their construction as 
sub-assemblies, dictate the same 
trouble-shooting techniques as the 
main chassis. 

To complement the various publi- 
cations available to the technician on 
the subject of television sérvicing, 
a series of articles has been prepared 
as a guide to the practical approach 
to tuner repairs. 

As an introduction to the subject 

of tuner servicing, it might be inter- 
esting to review the nature of tuner 
failures from a statistical standpoint. 
A recent analysis of repairs made on 
approximately 2000 tuners illustrates 
the major categories, not including 
tube failures, into which defects 
normally fall: 
Antenna input transformer....30-35 % 
Feed-through capacitors........ 20-25% 
Charred, off-value or open resistors 
(due mainly to shorted tubes and 
TeeC-tT. CADACICOTS)) goes. ci. 15% 
Capacitors (oscillator feed-back 

eee ML) ooo a ce 5% 
Capacitors (mainly coupling r-f 

to converter 150 uuf)............ 2-3% 
Wafer contacts (required cleaning ) 
Broken switches 
Solder connections 
Shorted Coax (lead from I-f 

OUtouT trans ormer) —........... 10% 
WiteceteeGme tt .. 5-7% 

These percentage figures may not 
hold for later types of tuners due to 
design variations. However, these fig- 
ures are valuable as a guide because 
the majority of tuners in use today 
are represented. 


General Description of VHF Tuner Unit 

The most efficient and practical 
method of trouble-shooting an r-f 
tuner is with the tuner installed 
with its associated chassis. This is 
important, because a touch-up or 
complete re-alignment is generally 
necessary when major tuner repairs 
are made. 

This becomes significant when con- 
sidering the fact that there are load- 
ing variations between television 
chassis of the same type and there- 
fore, some difficulty can be expected 
with tuners aligned on any chassis 
other than the original. 

It is however, possible to trouble- 
shoot, repair and re-align dismounted 
tuners if the final alignment is per- 


Fig. 1 Complete VHF Tuner Schematic 


formed on the tuner after it has been 
reinstalled in the original chassis. 

These tuners consisting of the r-f 
amplifier, oscillator and converter, 
are constructed as a sub-assembly 
and can easily be removed from the 
main chassis. 

The intermediate output frequen- 
cies are 45.75 megacycles for video 
and 41.25 megacycles for audio. The 
antenna is coupled into the cathode 
or grid of the first r-f amplifier by 
a balanced in-put transformer. In 
some of the tuner units an intermed- 
iate frequency trap is included in the 
antenna input circuit to remove in- 
terfering frequencies in the inter- 
mediate frequency pass-band. This 
trap is connected into the circuit only 
when the receiver is connected to the 
critical channels, 2 through 6. Cir- 
cuits are resonated by series coils, 
their distributed capacity, the tube 
capacity and the capacity of several 
adjustable trimmers. As the channel 
selector is switched to lower chan- 
nels, coils are added in series to lower 
the frequency. | 

The oscillator section of some 
tuners is adjustable on all channels 
and on others only on certain chan- 
nels. In all cases, the oscillator sec- 


tion has sufficient tuning adjust- 
ments to allow the oscillator fre- 
quency to be adjusted so that one 
setting of the fine tuning control 
holds for all channels. Automatic 
gain control bias is applied to the r-f 
amplifier. The i-f output of the con- 
verter is applied to the first i-f ampli- 
fier through a low impedance coup- 
ling to the i-f input coil. A test point 
is added at the converter grid which 
is isolated from the grid by a resistor. 

Twelve and _ thirteen position 
tuners are alike, except in the thir- 
teenth position the r-f and converter 
sections are switched to provide am- 
plification at 44 megacycles. The 
oscillator section is made inoperative 
in this position and the 44 megacycle 
input transformer is connected to 
the r-f grid section. B+ and filament 
voltages for the UHF tuner are avail- 
able at terminals on the top deck of 


the VHF tuner. When changing tubes 


or components associated with the 
r-f or oscillator circuits, alignment 
should be checked and adjusted if 
necessary. Always refer to the serv- 
ice notes applicable to the tuner un- 
der repair for pertinent facts con- 
cerning alignment procedure, loca- 
tion of parts, etc. 


SMALL 


MARKETERS 
AIDS 


An often overlooked but extremely 
valuable source for better manage- 
ment information in.the small busi- 
ness community is the Small Busi- 
ness Administration. The Small Mar- 
keters Aid series was started in 1954 
and has grown considerably in sta- 
ture and in use by owners and opera- 
tors of small marketing businesses. 
The purpose of the series is to dis- 
seminate basic management informa- 
tion, within the marketing concept 
for top executives of small retail, 
wholesale and service establishments. 
The authors of the Aids are selected 
for their competence in their respec- 
tive fields and include business con- 
sultants, university educators and 
Government specialists. 


Copies of the Small Marketers Aids 
are available at no charge from field 
offices and Washington headquarters 
of the Small Business Administra- 
tion. A recent publication (Aid #55) 
“How Good are Your Servicemen” 
contained some pertinent informa- 
tion on the wisdom and necessity of 
training employees in service-mind- 
edness and salesmanship. Excerpts 
of that publication are given below 
to acquaint you with this source of 
information and its contents. 


“What is a serviceman? A ‘fixer’ 
of ailing appliances, a traveling me- 
chanic, a good Samaritan who braves 
sleet and storm to mend that ailing 
machine? That’s what he is to some. 
A man who messes up that polished 
floor, who charges seemingly high 
prices for a small amount of work, 
who gruffly rebuffs questions the 
worried customer wants to ask about 
his ailing TV set or heater? That’s 
how others see him. 


If there is some difference of op- 
inion on the part of the public about 
servicemen and their practices, the 
answer probably lies not with the 
individuals performing those tasks 
but with you, the owner-manager. 
Service starts at home — which in 
this case is the serviceman’s home 
office — your office. And that puts 
ie service problem right into your 
ap. 


Attitude of Service Men 


The attitude of your servicemen 
toward your customers is largely the 
result of what you, the owner-man- 
ager and also their boss, have taught 
them about service-mindedness. Your 
service staff is not going to be any 
better than you make it. 


If you complain about a certain 
customer in your servicemen’s hear- 
ing, or make derogatory statements 
about him in their hearing, you’ll 
create an attitude of indifference or 
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discourtesy toward customers on 
your servicemen’s part. The result 
will be poor service and worse public 
relations. | 


Serving the Customer 


eThe Importance of Servicemen. ‘My 
servicemen, an  owner-manager 
might say, ‘make service calls and 
fix appliances; that’s all there is to 
it. He might say that — but he 
shouldn’t. Servicemen can be of great 
importance to a business — be the 
business small or large. 


eTraining Your Serviceman. If the 
serviceman is so important to the 
profit-and-prestige picture of your 
firm, then it’s important to take time 
to train him. Training him need not 
be a formal affair. Rather, it should 
be a continuous direct and indirect 
process of education which should 
start the moment he becomes your 
employee. 

Now, what more is meant by ‘train- 
ing’? Obviously, a serviceman has to 
be trained in the methods and mech- 
anics of his job; but he also needs 
training in service-mindedness and 
salesmanship. It is this latter type 
of training with which the following 
sections of this Aid will deal. 


Rules for Servicemen 


What non-technical skills are es- 
sential for a serviceman to possess? 
What should you, as owner-manager, 
tell him to do — and not to do? Here 
are some rules that may help to 
heighten your servicemen’s non-tech- 
nical skills and, incidentally, weed out 
un-fit, un-trained, and un-diplomatic. 
You might tell them: 


Rule No. 1: Be Clean, Be Courteous. 


Most service work is messy. Nobody 
can expect the serviceman to be as 
clean and trim at 5 P. M. as he was 
at 9 A. M. But, at least, he should 
start the day looking neat. After all, 
he is going to call on customers: your 
customers. A tidy uniform or work 
clothes, clean shoes, and a shave are 
the minimum personal appearance 
requirements. 

As far as his equipment is con- 
cerned, the same holds true. His tool 
box, spare parts, and test equipment 
should be presentable. As the repre- 
sentative of your business, he should 
present an alert, businesslike ap- 
pearance. 

Courtesy is as important as clean- 
liness. The serviceman should greet 
the customer courtesously, identify 
himself and his firm, and mention the 
name or type of appliance he has 
come to repair. 

Rule No. 2: Be Neat. It’s the service- 
man’s job to fix faulty machines. In 
doing so, he is likely to create some 


havoc. But let that havoc be as minor 


as possible. 


The experienced repairman, well- 
trained and well-liked by customers, 
remembers to spread newpapers or 
use a drop cloth when he works on 
appliances in the home. This is par- 
ticularly important, of course, if he 
works in the kitchen, living room, or 
any other upstairs room in the house. 


Even in the basement, he should 
at least spread newspapers if he ex- 
pects any kind of mess. Using news- 
papers or a drop cloth is particularly 
important if the appliance has to be 
turned over or moved, but they 
should be used even if the repairman 
works on it in its accustomed posi- 
tion. It shows the customer that the 
repairman exercises care. Obviously 
if the cloth is greasy or oily, it will 
not protect but possibly ruin the cus- 
tomer’s floor, carpet, or appliance. 


An eager but thoughtless service- 
man will put his tools where they 
don’t belong: on chairs, or tables, or 
TV sets. Furniture is not a reposi- 
tory for tools. They should be put 
on the cloth or newspaper. 


Finally, if he has had to move the 
appliance while working on it, he 
should put it back in place. If he got 
dirt or grease on it, he should clean 
it. As he leaves the house, the place 
should in no way proclaim that a 
serviceman has just worked in it. 


Rule No. 3: Be Informative. The 
customer is the firm’s as well as the 
repairman’s bread-and-butter. He or 
she has a right to know what’s wrong 
with an ailing appliance, and how 
soon it can be fixed. Nothing is more 
aggravating to the average appliance 
owner than a vague answer to his or 
her question about the condition and 
repairability of an appliance. 


Estimates 


True, the serviceman can’t always 
tell to the minute — or even the hour 
— when a job will be completed. In 
the case of, say, a TV set, he may 
want to make sure that, if it needs to 
be taken to the shop, that it is kept 
there long enough for proper tests. 
But — and this is a BIG BUT — he 
should at least give the customer the 
best indication he can as to when 
she may expect to have her set re- 
turned. 


If the serviceman takes the appli- 
ance with him, or if he plans to re- 
turn to finish his work later on, he 
should set up a definite time. And 
he should try to keep that appoint- 
ment. In the case of refrigerators 
(particularly in summer time) and 
heaters (in winter time), he should 
make every effort to give quick serv- 
ice — even if he has to make incom- 
plete repairs to get the equipment 
back into temporary operation and 
return to finish the job later.” 
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“DON’T BE A VIDIOTI!" 


That’s the screaming headline of 
an aggressive advertising campaign 
in mass consumer magazines. Its 
purpose is to convince TV owners 
of the desirability of buying replace- 
ment picture tubes using new glass 
envelopes. The advertiser is Kimble 
Glass Company, a_ subsidiary of 
Owens-Illinois. 


The ad defines a “Vidiot” as a per- 
son who pays the new price for a re- 
built picture tube. 


We believe that the consumer could 
benefit by proper education. This ad 
does not do it! 


On the contrary, it is in poor taste 
and raises some questionable impli- 
cations. No doubt a number of people 
find it offensive, if not downright in- 
sulting, to be told that they are idiots 
for not recognizing the difference be- 
tween new and rebuilt picture tubes. 
It is doubly annoying that the con- 
sumer’s irritation should once again 
be directed to something relating to 
TV. There is the possible unintential 
implication that the technician pulled 
a fast one. 


The ad carefully refrains from say- 
ing explicity that a picture tube 
using new glass actually performs 
better than one with reclaimed glass. 
However, the ad does imply to the 
consumer that it is better. Comments 
such as “They look alike ... but 
they are not alike,” are used. 


We do not begrudge Kimble the 
right to sell as many picture tube 
envelopes as they can. And they cer- 
tainly are correct in saying that ‘the 
consumer has a right to know 
whether or not the glass is new. 


But they are twisting the facts 
when they say, “Your most reliable 


guide is the manufacturer’s warranty 


tag that says a particular tube is | 


New... and has all-new parts and 
all-new glass.” The fact is that a 
consumer’s most reliable guide is the 
reputability of the manufacturer, re- 
gardless of whether the glass is new 
or used. 


Though glass manufacturers have 
tightened their production tolerances 
we do not believe that they can show 
any measurable improvement in pic- 
ture performance over tubes using 
glass reclaimed by a high quality 
tube manufacturer. The electron gun 
in good rebuilts is brand new, and 
frequently the screen is too. Glass is 
a most durable material, if it does 
not crack. That is why milk bottles 
are used and reused many, many 
times with no deterioration in per- 
formance. 


It is probable that set manufac- 
turers would use rebuilt tubes if 
Government regulations did not re- 
quire the elimination of the new 


label from the entire set. 


So the next time one of your cus- 
tomers asks you about new and re- 
built picture tubes, let him know that 
he can obtain excellent performance 
from a rebuilt as long as it was 
made by a high quality manufac- 
turer. For those who want an all- 
new tube, they may be obtained at 
higher cost. 


In any case, it does not seem like 
good business to call a customer by 
a name which impugns his mental 
normality. We propose that Kimble 
correct the abuses noted. 


Reprinted from ELECTRONIC TECHNICIAN Magazine, 
November 1959; copyright, Electronic Technician, Inc., 
480 Lexington Ave., New York 17, N. Y. 


G-E HAM NEWS BIMONTHLY FOR AMATEUR RADIO OPERATORS 


Do you receive copies of G-E 
HAM NEWS, published six times 
yearly by G. E.’s Receiving Tube De- 


partment? Each issue contains art- 
icles on amateur radio written by 
the 1,000 radio amateurs at General 
Electric. 


G-E HAM NEWS is available free 
of charge if you pick it up from your 
local G-E Tube distributor. Some dis- 
tributors mail copies locally to their 
customers. Or, for those who prefer 
receiving copies directly from us, we 
have a low-cost subscription plan at 
$1.00 per year. Order your subscrip- 
tion from: G-E HAM NEWS, Gen- 
eral Electric Company, Receiving 
Tube Department, 316 E. Ninth 
Street, Owensboro, Kentucky, U.S.A. 


TECHNI-TALK 
BINDER ETR-2000 
NOW AVAILABLE 


Here is the Techni-Talk binder you 
have been waiting for! It is both at- 
tractive and sturdy, has adequate 
capacity and it opens flat without 
tearing the holes. Your authorized 
G-E tube distributor has a supply — 
the price is $2.00 each. 


ETR-2000 is a black brushed vinyl 
covered, velocity type binder with a 
special process design in two colors 
of ink on the front, back, and back 
edge. The binder has a hard cover 
and comes complete with two tabbed 
index sheets one for Téle-Clues and 
one for Tele-Clue Schematics. 


This binder has adequate capacity 
to hold all issues of Techni-Talk that 
have been printed to date plus at 
least 50 more issues. 


Keep your copies of Techni-Talk 
in this new binder with tabbed di- 
viders to separate Tele-Clues and 
Tele-Clue Schematics. All back issues 
of Techni-Talk from Vol. 1, No. 1 
through Vol. 12, No. 5 are available 
at five cents per copy or $3.25 per 
set. Use order coupon on page nine. 


The velocity type binder is a tele- 
scoping three-post binder with lock- 
ing bar. This type binder opens flat 
and provides adequate support so 
that pages seldom tear out. Issues 
can be readily inserted or removed 
without disturbing those already in 
binder. 


Ask your G-E tube distributor for 
one of the new Techni-Talk binders 
ETR-2000. If your distributor is un- 
able to supply you use the coupon on 
page nine and mail to our Chicago 
warehouse. 


HOLDS OVER 100 ISSUES 


NEW 


#499 CLAD INCONEL 
AS RECEIVED 1300x 


“SANDWICH’ CATHODE 


Photomicrograph of a Cross Section 
of the New Material 


This metal sandwich is produced 
by pressure bonding a strip of In- 
conel between two layers of high 
purity nickel. This new material com- 
bines the good thermionic emission 
properties of the nickel alloy with 
the high hot strength of the Inconel 
without compromising either, as 
would result from normal alloying 
practices. 

The excellent thermionic emission 
as measured initially and after ex- 
tended life tests indicate that the 
chemistry of the surface alloy is not 
altered appreciably during long life. 


Shock Tests on a 
Modified 6AS7 Structure 


These pictures show the results of 
actual shock tests in the Navy type 
high impact (flyweight) shock ma- 
chine. Shock loads of 450G (80 de- 
gree hammer angle) caused serious 
bowing of the normal 499 nickel 
sleeves whereas, the clad composite 
sleeve shows no bowing at shock 
loading up to 900G (60 degree ham- 
mer angle) the highest load tested. 


SHOCK TEST ON se 
TUBE TYPE 807 CATHODE 
#499 VS$#499 CLAD INCONEL 
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Shock Test on the Type 807 Sleeve 


Each structure shown contains 
four type 807 cathode sleeves (same 


length as 6L6) supported between 


micas and heated by parallel heaters. 
The structure in the center was sub- 
jected to 450G (380 degree hammer 
angle) in the Navy shock machine 
and the two clad sleeves were still 
straight, whereas, the nickel sleeves 
showed enough distortion to have 
caused grid to cathode shorts in an 
807 tube. In the structure at the right 
the two clad sleeves were still 
straight after 750G (50 degree ham- 
mer angle) shock levels. 
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400 500 600 700 800 900 1000 
TEMPERATURE, (DEGREES CENTIGRADE) 


Comparison of Hot Strength 


Cathode operating temperatures in 
the 800 degree C range are typical of 
receiving tubes. The Inconel seven- 
to-one advantage in hot strength as 
Shown on the chart at the 750 point 
clearly indicates why the shock test 
results should have been exactly as 
demonstrated. 


A COMPOSITE BASE METAL 
FOR OXIDE COATED 
CATHODES 


A cathode base metal for electron 
tubes has been developed which is 
composed of a three layer clad ‘‘sand- 
wich” of two different metals. The 
outside surfaces consist of a material 
which has the desired thermionic 
properties of a good cathode alloy 
and the core material is chosen for 
its high hot strength and minimum 
effect on the thermionic process. 
These thermionic properties are very 
difficult to obtain with an alloy, but 
can be obtained with a three layer 
sandwich of metals. 

High hot strength is desirable in 
the usual form of cylindrical cathodes 
used in receiving tubes, in order to 
resist bowing of the cathode during 
the processing of the tube and during 
tube operation particularly in appli- 
cations subject to severe shock. Cath- 
ode bowing produces a change in the 
spacing between the cathode and the 
surrounding tube element, resulting 
in the alteration of the tubes’ char- 
acteristics and in some cases, inter- 
element shorts. 

In addition to the high hot 
strength and the resistance to bowing 
this material offers: 

(1) Equal electrical characteristics 
— measurements of transconduc- 
tance, emission, anode current, inter- 
face resistance, and grid emission 
characteristics which are descriptive 
of the thermionic properties. 

(2) Lower thermal expansion — 
this is desirable in cathode materials 
because of the wide range of pro- 
cessing temperatures. 

(3). Lower thermal conductivity — 
this is desirable in a cathode material 
because of the reduction in heat loss 
to the cathode connector and sup- 
ports. 

(4) Less microphonism — much 
of the microphonic output of conven- 
tional tubes is due to the softness of 
the nickel sleeve which permits the 
mica spacer to form indentations, re- 
sulting in loose fittings. 

(5) Less hum output — the com- 
bination of the above physical char- 
acteristics of this material provides 
the latitude for variations in pro- 
cessing techniques in such a direction 
as to eliminate the cause of much 
hum output. 

General Electric receiving tubes 
are constantly being improved. Many 
of these improvements such as the 
“sandwich’’ cathode cannot be seen 
just by looking at the outside of a 
tube. “Inside” improvements such as 
the “sandwich” cathode reduce the 
possibility of (1) cathode-heater 
leakage or shorts, (2) cathode-grid 
leakage or shorts, (3) microphonics 
and (4) hum. Why not buy up-to- 
date tubes? Buy General Electric! 
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19ZP4 GENERAL ELECTRIC 


BLACK-DAYLITE PICTURE TUBE 


Listed below is a summary of the 

significant characteristics for the 
19ZP4 Black-Daylite picture tube. 
This tube is used in 19” General Elec- 
tric television receivers. The 19ZP4 
is a 114° magnetic deflection electro- 
static focus type with the new square 
faceplate. 
Construction 19” Rectangular Glass 
Length Overall 1114”, Neck 414” 
Heater 6.3V., 0.6A 
Gun Non Ion-Trap 
External Conductive 

Coating 1000-1500 mmfd 
Anode Voltage 18KV Max. 

Robert E. Snare, national sales manager for 


General Electric cathode ray replacement tubes, 
holds new 19ZP4 Black-Daylite picture tube. 


FIFTH EDITION OF G-E 
TRANSISTOR MANUAL 
NOW AVAILABLE 


A completely revised and up-to- 
date fifth edition of the General Elec- 
tric Semiconductor Products Depart- 
ment’s ever-popular Transistor Man- 
ual has just been announced. 


Starting with the fresh multi- 
colored cover pictured above, the book 
contains the latest theory, application 
and technical information available 
on silicon controlled rectifiers, tunnel 
diodes, and both germanium and sili- 
con transistors. 


New sections on test circuits, feed- 
back and servo amplifiers, tunnel 
diode amplifiers, and new specifica- 
tions on listed G-E transistors and 
rectifiers have been added. This edi- 
tion contains more than 828 pages, 
as compared with 226 pages for the 
fourth edition. 


Ask your G-E tube distributor for 
a copy of ECG-517 (ETR-2538). The 
price remains at one dollar. If your 
distributor is out of stock or for 
some other reason is unable to supply 
you with a copy, use order coupon 
on page 9. 


NUT HOLDER 


In many instances when working on 
radio and TV sets the occasion arises 
for replacement of a small nut in out 
of the way and hard to reach places. 
Cut a length of solder about a foot 
long or longer if necessary, place one 
end of this piece of solder on top of the 
nut to be replaced and strike sharply 
with a hammer. 

This will drive part of the solder into 
the hole threads of the nut and the 
length of solder can be used as a tool 
to hold the nut in place while the screw 
is being tightened. I have used this 
method quite successfully in our shop. 


Rk. C. Betzenderfer 

TV Field Service 

Crescent EHlectric Supply Co. 
505 Pershing Ave. 

P. O. Box 88 

Davenport, Iowa 


AUTO VIBRATORS 


Instead of discarding those old vibra- 
tors, remove the foam rubber from the 
inside. It can be put to a number of 
good uses. To name a few, (1) a bench 
tube puller, (2) glued to the wall it 
makes a good pencil holder, (3) when 
checking tubes by substitution, place 
the old tube inside, and it won’t roll off 
the bench. 

Albert Whitman 

P.O. Box 64 

Springboro, Pa. 
E'ditor’s Note: The G-E Tube Puller 
ETR-1094A can also be used for (1) 
and (3). 


RESISTOR REPLACEMENT 


On some receivers the 6BQ7 shorts 
internally causing the plate resistors 
R7-1K n (1W) and R133 100n (%W) to 
burn. The tube may intermittently heal 
itself or the resistors may read normal- 
ly when checked with an ohmmeter. If 
the customer complains of intermittent 
snow on some channels replace these 
two resistors. 

To save yourself time should this 
ever happen again, replace the 1K ohm 
1 watt, R7 resistor with a 5 watt. This 
resistor is inside the tuner. The 100 
ohm % watt R113 is outside the tuner 
and easy to replace without pulling the 
chassis. If another 6BQ7 shorts R113 
will open and you will be able to re- 
place it without removing the chassis 
and taking the tuner apart. 

Sal. D’ Amico 
8858 -15th Ave. 
Brooklyn 28, N. Y. 


STETHOSCOPE 


A simple “amplifier” made out of a 
2-foot stick having a small square or 
cardboard atop one _ end, quickly 
locates leaking condensers of the 
500mmfd, 20 kv type found in some TV 
sets in the high voltage supply section. 

Using the cardboard end up against 


your ear, poke the other end of the 


stick near the bothersome condensers, 
and the clearest noisy clicks are heard 
when the stick pinpoints the ailing con- 
denser. 

The fault appears as black pips or 
streaks on one side of the screen at 
the same time the clicks are heard. 

H. Josephs 
P. O. Box 22 
Gardenville, Pennsylvania 


MAKING SMALL SPRINGS 


When you need a dial, record-changer 
or any other kind of small special 
spring, wind spring wire along the 
threads of a bolt or machine screw of 
ae diameter, winding from tip to 

ead. 


After the spring is long enough turn 
the screw counter-clockwise to get the 
spring off. 


E. Mayover 
1601 14th St. W. (US 41) 
Bradenton, Florida 


SOLDERING TIP 


Add long life to the tips on soldering 
guns and irons by wiping them on a 
water-dampened sponge, instead of the 
customary cloth which poses a fire 
hazard. 

Lint-free, a wiping sponge is a boon 
when it comes to soldering printed cir- 
cuits, since no lint from the iron tip 
gets into the soldered connections. 


Mrs. S. Clark 
Box 2162 
East Bradenton, Florida 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 
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Transmitter Adjustments (Continued) 


In the previous issue the shifting 
of r-f carrier frequencies was dis- 
cussed. In this issue the actual ad- 
justment procedure will be described. 


1. With the television receiver 
turned on, tune in an active channel 
and adjust the receiver for best pic- 
ture with sound. Adjust the tone con- 
trols so as to accentuate the high 
frequencies. The phono switch on the 
back of the television receiver is then 
set to the “Phono Position.” 


2. Remove the bottom half of the 
remote transmitter case, then connect 
a short jumper lead and phono input 
harness to the transmitter and tele- 
vision receiver as shown in Figure 1. 
Turn the volume control of the tele- 
vision to full volume. 


POSITIVE 
(RED)LEAD 


TRANSITOR 
LOCATION 


36"LEADS 


PHONO” 
PLUG 


PHONO 


NEGATIVE INPUT 


(BLACK) LEAD 
Fig. 1 Test Connections 
on transmitter. 


C652 


3. With the transmitter placed on 
top of the television receiver cabinet, 
directly above the yoke, orient the 
transmitter so as to obtain maximum 
audio. (Audio should be very low in 
amplitude and rather high in fre- 
quency. ) 


4. Carefully place a reference 
mark on the antenna trimmer con- 
denser so as to indicate the original 
setting. 


5. With a screw driver, turn the 
transmitter antenna trimmer (clock- 
wise to shift from 322.7 to 291.2 KC 
and counterclockwise to shift from 
322.7 to 354.2 KC) past two zero 
beats and stop at the point midway 
between the 2nd and 8rd zero beats. 


6. Disconnect the remote receiver 
antenna and insert a dummy antenna 
in the r-f input jack (see Fig. 2). 


7. Use VOM & detector adjusted 
to read the 2.5V a-c scale to Test 
Point II of the remote receiver. 


8. With the transmitter “minus 
volume” button depressed bring the 
transmitter close to the dummy an- 
tenna and peak T602 top and bottom 
cores. Do not tune either core alone 
for maximum, but alternate for peak 
output. 


Fig. 2 Dummy antenna used 
when making adjustments. 


9. Remove the dummy antenna 
and reconnect the remote receiver an- 
tenna to the remote reciever. With 
the transmitter “Volume Minusg’’ but- 
ton depressed, peak the receiver an- 
tenna trimmer. 


NOTE: Rough adjustment can be ac- 
complished using the transmitter 
close to the receiver antenna, how- 
ever, the transmitter must be pro- 
gressively moved away from the re- 
ceiver antenna until it is peaked at 
maximum distance. 

When completed it is advisable to 
mark the new frequency on the label 
of the remote receiver. 
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TELEVISION 
1961 TV SERVICE MANUALS 
PLAN D STILL $5.00 


Your early subscription to ‘PLAN D” will assure 
you of receiving prompt delivery of accurate service 
data now being prepared for publication in General 
Electric Television Service Manuals for 1961. 


SCHEMATIC DIAGRAMS 
with waveforms 
and voltages 


ALIGNMENT DATA 
with test equipment 
connections and 
alignment charts 


COMPONENT LOCATION 
diagrams and photos 


REPLACEMENT PARTS LISTS 
WITH ALL COMPONENTS CATALOGED 
for easy reference 


YOU WILL ALSO RECEIVE 
PERIODIC MAILINGS OF 


@ Preliminary and Advance 
Service Information 


© Up-to-date Parts 


H | Price Listings 
} 6 ®- ‘Television Servicing 
@& z - Techniques”’ 
MW Service Talk’’ 
e “Techni-Talk”’ 


Use Order Coupon Below 


ORDER COUPON 


General Electric Company 

Department ‘“B” 

3800 N. Milwaukee Ave. 

Chicago 41, Illinois: 

Enclosed is money order or check payable to General Electric Company for: 
Quantity 

ETR-2000 Techni-Talk Binder 


ETR-2579 Complete set of Techni-Talk back issues, 
Vol. 1 No. 1 — Vol. 12 No. 5. (Includes Tele-Clues) $3.25 eaeh................ 


ETR-1095 Binder with Tele-Clues and Tele-Clue 


Sere iee eee eee NE Hae $o.20 €ach...........1.... 
Spee ee WTR-2596 LTool-Toter Cash Only.......... 1.2. . $3.00. each................ 
a neain or Se ETR-2338 Tool-Toter $2.50 cash plus 10 G-E Car- 

ton tops (types beginning’ with “6”) ........ 2.00 CAC .icorteccene 
ee Pe et omelietor Manual... ... os. 2... $1.00 each.._............ 


ee One year subscription to Plan “D” Service Manuals..$5.00 each................ 
__ oe ee besa tal One year subscription to Plan “E”’ TV Service 
Manuals and Console Phonograph Manuals..... $7.00 ea¢h +. 
Period Covered for Plan “D” or “E” Jan. 1, 1961 to Dee. 31, 1961 
- ut epee One year subscription to Radio/Portable 
Phonograph Service Manuals ............. 
Subscription period is one year from date of receipt. 
Total Amount of Check or Money Order 


$2.50 each...............- 


eee Se ie aS Oe RE ns Mle OO RY ESSER: GOS Sam Ot OWS Obi Sir NA G8 lo eg ay GO°08 Gl Gm een, Go OHA: wo.co On mu.0n OF, on uat'eéh ‘am iv anes an n-an-On mn} am nib ga'e0, 0m ad we'e 5:09 nian fant oman’ Sawhr/ad' Go ‘an ww ew bs\ abe. bales. 


(Please Print) 


INTRODUCING PLAN E 
PLAN E enters your subscription for G-E TV Service 


Manuals just as in Plan D 


PLAN E also puts you on the mailing list for all 


1961 publications released to keep Deal- 
ers and Servicemen up-to-the-minute on 
General Electric Console Phonographs. 


You Will Receive Full Service Information Covering 


CONSOLE PHONOGRAPH MODELS 
Schematic Diagrams 


Removal and Installation of 
Components 


Replacement Parts List 


AM-FM TUNERS 


Schematic Diagrams 
Component Location 


Diagrams 


Alignment Charts and Waveforms 
Replacement Parts Lists 


RECORD CHANGERS 


Operation and Adjustments 
Trouble Shooting 
Replacement Parts Lists 


PARTS PRICE LISTS 


1961 Console Phonograph Service Notes will 


not be offered as a separate subscription plan. 


RADIO 


1961 
Radio/Portable Phonograph 
Service Manuals 


STILL $2.50 


Schematic Diagrams with component 
values and voltages. (Preliminary 
manuals when a new receiver is 
announced — final manuals later). 

Alignment Data with test equipment 
connections and adjustments. 

Component Location diagrams and 
photographs. | 

Replacement Parts Lists with all 
components cataloged and de- 
scribed for easy reference. 

Periodic Mailings of bulletins on 
transistors, printed circuits other 
radio news of interest to service 
technicians. 

Use order coupon for subscription. 


ORIGINAL G-E SERVICE AIDS 


TWIN-X WRENCH SET ETR-752 


The General Electric Twin-X 
Wrench Set is almost indispensible 
when servicing electronic equipment. 
Two wrenches take the place of 
eight different size hex-head socket 
wrenches. They save space and time 
either on the bench or in the service 
case. 

A set of these wrenches will save 
plenty of space and weight in your 
repair kit and are small enough to 
carry in your pocket. They are less 
than three inches across and include 
all the popular size hex-heads. The 
one “‘X? cwrench has: #7, 44.7) 3”, 
and is” heads and the other supplies 


33”, 38”, 7%” - and 14” sizes. The size 
is clearly marked on each wrench. 


The correct size is always avail- 
able to remove hex-head screws on 
cabinet backs, high voltage cages or 
any other part of a radio or tele- 
vision receiver. And the ‘‘X” shape 
provides plenty of leverage for those 
“hard to loosen” chassis bolts. 


When servicing auto radios the 
right size is available to remove 
either the back cover or the complete 
receiver — and the necessary lever- 
age will make the job easier than 
with individual socket wrenches. All 


To remove chassis bolts 


For access to 
high voltage cage 


shafts are hollow to allow the wrench 
to grip nuts over a threaded bolt. 


The Twin-X Wrench Set is made 
of case hardened steel, chrome plated 
to give added protection against 
rust. The shafts are securely fast- 
ened and guaranteed not to loosen in 
service. 


Ask your G-E tube distributor for 
a Twin-X Wrench Set ETR-752. If 
your distributor is unable to supply 
you, use the coupon on page nine and 
mail to our Chicago warehouse. The 
price is only three dollars and fifteen 
cents for the set. 


For removing back screws 


For auto radio screws 
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Bench Power Supply for Transistor Radios 


The portable voltage supply shown 
in Fig. 1 will supply all of the power 
requirements for transistor radio 
servicing. It is a real time-saver 
when used with all types of trans- 
istor operated devices and is essen- 
tial when servicing smaller size 
radios such as the General Electric 
P830 series. 

The unit shown in Fig. 1 is easy 
to construct and the total cost should 
run between $10.00 and $20.00 de- 
pending on the meter used. All parts 
listed below are standard and can be 
obtained from your General Electric 
tube distributor. 


Parts List 

Pie a 6 x Metal Utility 
Cabinet 

1 G-E. Catalog No. 513X46 Panel 
Meter 214” 0-150 MA 

1 Rotary Switch non-shorting type 
with 5 positions (Mallory No. 
3215 J or equivalent) 


Fig. 1 Completely assembled power 
pe high for servicing transistor radios. 


METER 


Fig. 2 Inside view with front cover removed. 
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*A T.M. of General Electric Co. 

Techni-talk on AM, FM, TV Servicing, published bi- 
monthly by Electronic Components Division, General 
Electric, Owensboro, Ky. In Canada: Canadian Gen-_ 
eral Electric Co., Ltd., 189 Dufferin St., Toronto 3, 


Ontario. R. G. Kempton, Editor. Copyright 1960 by 
General Electric Company. 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia-_ 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 


| Q 
This copy of Techni-talk comes to you through 


the courtesy of your General Electric tube distributor. 


1 Phone Jack — 144” open circuit 

| ee type 
3 1 Phone Plug — standard 14” size 

x FFICE 
Jp eRECHNTAT RNG DISTRIB EN Gtis Oia BULK RATE 6 #6 144 Volt Dry Cells (Burgess 
U.S. Postage or Eveready ) 
GENERAL E LE CTRIC PAID z Completely Insulated Alligator 
SCHENECTADY, NEW YORK Schenectady, N.Y. Clips ; 
. j Permit No. 148 Necessary wire to make internal 
connections. 


3 ft. wire to connect phone jack 
to phone plug. 

The only item that might have to 
be ordered by a distributor is the 
utility cabinet. These cabinets are 
available in about ten different sizes 
and this particular size might not be 
in stock. 

In order to obtain accurate mea- 
surements it is important that the 
meter have a very low terminal re- 
sistance. Since the meter is con- 
nected in series with the voltage sup- 
ply the resistance of the meter can 
reduce the voltage appreciably. | 

A meter with a resistance of 100 
ohms connected to a circuit with a 
current drain of 10 ma will reduce 
the voltage by 1 volt (H=IxR). This 
is Significant because of the low op- 
erating voltage requirements for 
transistor radios. Obviously it would 
be possible to use a high resist- 
ance meter and add an additional 
battery. A rheostat could then be 
used to adjust the voltage applied 


Fig. 3 Schematic wi 


to each eircuit or receiver. This 
would be time-consuming however, 
because an adjustment would be nec- 
essary whenever the current drain 
varied such as changing the volumn 
control setting. The meter used and 
recommended has an internal re- 
sistance of 0.833 ohms. Obviously the 
current flow through this meter can- 
not materially affect the voltage ap- 
plied to a circuit or receiver. 

A 100 ma meter could be used, 
however it would be more suscep- 
tible to overload and damage partic- 
ularly in case of a short circuit. Care 
must be exercised with any meter so 
that its ratings are not exceeded. 


Fig. 2 is a photograph of the in- 
ternal construction and wiring. Since 
the schematic shown in Fig. 8 is 
very simple, no additional wiring 
information should be required. It 
should be pointed out, however, that 
some sort of device should be used 
to hold the batteries in a fixed po- 
sition. The flexible metal strap shown 
in Fig. 2 completely encircles the 
batteries and is attached to the cab- 
inet with the two center screws 
which hold the back cover in place. 

Technicians engaged in servicing 
transistor devices will find this pow- 
er supply well worth the time and 
expense spent in its construction. 


SERVICING TELEVISION TUNERS lll 


In the last issue test equipment, 
sweep generator termination and at- 
tenuation units were discussed. In 
this issue the additional pieces of 
equipment required to service dis- 
mounted tuners will be described. 


Load and Power Requirements 

There are two general ways to sat- 
isfy load and power requirements for 
trouble-shooting a dismounted tuner, 
namely, a television receiver chassis 
or a dummy load and power supply. 
Since most service shops have a TV 
chassis available for test purposes, a 
considerable amount of construction 
will be saved and in addition more 
realistic response curves will be ob- 
tained by this method. A TV chassis 
will also provide adequate plate and 
filament voltages for most tuners. 

Holding Jigs 

Some type of holding device or jig 
is ordinarily necessary when repair- 
ing or aligning dismounted tuners. A 
suitable jig may be made quite easily 
as shown in Figs. 1 and 2. A slightly 
modified bench vice may also be used 
as a holding jig. The vice must hold 
the tuner unit securely in place while 
allowing sufficient space along the 
sides and top for accessibility to all 
components and alignment points. 

The tuner test chassis should be 
located close to the holding jig or 
vice, A terminal strip for the plate, 
filament and bias voltages should be 
mounted on this chassis and located 
near the holding jig. Leads from this 
terminal strip should be terminated 
in small test clips with insulated 
sleeves. This will facilitate the op- 
eration when changing tuners. 

The video detector output can also 
be brought out to this terminal strip 
for ease in connecting the scope. A 
short length of low impedance coax 
such as RG-59U should be used in 


connecting the tuner output to the 
chassis i-f input except on _ those 
tuners which have their own output 
lead as an integrated part of the 
tuner. In this case the lead is usually 
a coax or low impedance twin lead 
which accompanies the tuner when 
it is dismounted from the chassis. 
Provision should be made on the test 
chassis for connecting this lead to 
the i-f input. 

Bias voltages can be obtained from 
a battery source or from a bias sup- 
ply such as the one described in the 
Volume 12, No. 3 isue of TECHNI- 
TALK. Make sure the correct bias 
voltages are applied to the chassis as 
well as the tuner. 


Test Set-Up 

When the test chassis and holding 
jig are ready for use make the fol- 
lowing test to insure that the set-up 
is correct. With a known good tuner 
of the type specified for that chassis 
and mounted on the test chassis, 
check both r-f and i-f alignment. 
Make the necessary adjustments in 


accordance with alignment instruc- 
tions published in the applicable ser- 
vice notes. When this is done, de- 
tach the tuner and mount it in the 
holding jig. Again check overall 
alignment; if adequate care has been 
taken in setting up this equipment, 
only very slight discrepancies will be 
found in the alignment curves. If too 
great a discrepancy exists, such as 
improper marker positioning and a 
non-symmetrical response curve or 
excessive tilt, check for: 

A. INADEQUATE GROUNDING of 


individual pieces of test equipment 


including the chassis and tuner unit. 
B. COAX LEAD TOO LONG. This 
lead should not be longer than eight 
to ten inches. 

C. DEFECTIVE COAX LEAD. 
Check for leakage between conductor 
and shield due to excess solder or 
flux. 

D. INADEQUATE GROUNDING at 
either end of the coax shield. One 
end of the coax should be grounded 


(Continued on page 9) 


ANTENNA CONNECTOR 
For those antenna leads from tuners 

that terminate in pins, I have made up 
the following gadget. A filament fuse 
resistor terminal socket and an. an- 
tenna terminal connector soldered to- 
gether make a quick and solid connec- 
tion. Make up several and keep them 
handy. 

Dewey Jackson 

Jackson’s TV & Radio 

2614 W. Beverly Blvd. 

Montebello, California 


FILAMENT FUSE 


i 4 i A — RESISTOR SOCKET 
SOLDER 
eo TOGETHER 


E ANTENNA 
+— TERMINAL 


IRON CLEANER 

Cut the handle off an old wire 
scratchbrush and mount it permanently 
on the workbench where most soldering 
is done, you can then wipe your solder- 
ing iron or gun clean without leaving 
your work. 

Mounted near a vise, the brush also 
saves time and steps in cleaning hand- 
held components. 

E.. Mayover 
1601 — 14th St. W. (U.S. 41) 
Bradenton, Florida 


SPARE TIPS 
Save those blown out fuse resistors 

such as the 5.6 and 7.5 ohm types. You 
can unsolder the plug-in tips and use 
them for other purposes. They come in 
handy for speaker and antenna con- 
nections on TV or radio receivers that 
need them. 

Charles Jackson 

General Delivery 

Buckner, Ill. 


PENETRATING PEROXIDE 


We’re seldom without a small bottle 
of hydrogen peroxide in our service 
kits. 

A few drops of it left to soak a few 
minutes will make the most stubbornly- 
tight screw, nut or bolt yield with 
magic-like ease. 

Advance TV-Radio 
991 Forty-Second St. 
Sarasota, Florida 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 


NEW 


TYPICAL STAGES IN THE DESIGN 


ELECTRON GUN 


OF A GENERAL ELECTRIC PICTURE TUBE ELECTRON GUN 


Use of Rubber Membrane Analog 


The design engineer is utilizing a 
rubber membrane analog where the 
electric fields of an electron gun are 
replaced by the surface of an elastic 
membrane. The tension and height of 
the membrane are adjusted, and highly 
polished metal balls are dropped on the 
surface. A high speed camera and a 
stroboscope are used to photograph the 
trajectory of an electron beam as sim- 
ulated by the path of travel of the 
balls. 


Testing New Design 
Cathode-Filament Assemblies 


The cathode, an element of the elec- 
tron gun, emits electrons when heated 
to the proper temperature by a tung- 
sten filament. Newly designed cathode- 
filament assemblies are shown here 
mounted in a bulb which is evacuated 
and the cathode temperature carefully 
measured before the designs are 
approved. 


Shadowgraph Checks Assembled Gun 


Having assembled a prototype elec- 
tron gun in the laboratory, the tech- 
nician magnifies it on a shadowgraph, 
permitting her to check very closely 
the accuracy of the spacing, orienta- 
tion and alignment of the various 
electrodes. 


Check of Focus Quality 


The prototype electron gun is sealed 
into a tube and the various character- 
istics are checked. Here the growth of 
the cathode spot on the phosphor 
sereen with increase in electron beam 
current can be examined. This is a 
measure of the focus quality of the 
electron gun under varying drive con- 
ditions. 


Latest Gun Design Now Used 
in Black-Daylite Picture Tubes 
This is the culmination of the design 


process, General Electric’s latest very 


short electron gun used in the 23KP4 
picture tube. This gun is designed to 
provide extremely sharp focus and 
resolution and to operate at very high 
voltages. 


HEART OF THE 
GENERAL ELECTRIC 
PICTURE TUBE 


The heart of the General Electric 
picture tube, the element which 
more than any other determines the 
life and quality of the tube, is the 
electron gun. The adequacy of its 
design, the selection of materials, 
the care in cleaning and assembling 
the gun parts are prime factors in 
giving the consumer a product with 
which he will be completely satisfied. 

The electron gun does what its 
name implies. It “shoots” a beam of 
electrons towards the phosphor 
screen which is deposited on the 
tube face. The energy imparted to 
the phosphor screen by the electron 
beam is released in the form of vis- 
ible light on the tube face. To per- 
form its function properly, the elec- 
tron gun must first contain an abun- 
dant reservoir of electrons for de- 
pendable long life; and secondly, it 
must direct and focus the beam to 
pinpoint sharpness at the point of 
contact on the phosphor screen. This 
precision focus must be maintained 
when the beam is swept completely 
across the tube face from top to 
bottom and from side to side. 

Being well aware of their import- 
ance, General Electric designs and 
manufactures its own electron guns 
at its modern facilities at Electron- 
ics Park in Syracuse, New York. 
There experienced tube engineers 
leave nothing to chance in creating 
guns to the most exacting standards 
for specific applications. Such fac- 
tors as tube size, length, deflection 
angle, neck diameter, Sweep power 
requirements and available anode 
voltage, to name a few, are con- 
sidered when preparing new gun de- 
signs. Computer and analog studies 
are made to analyze such para- 
meters as beam trajectory, focus 
lens structure and field strength. 
Magnified models of proposed gun 
designs may be made and immersed 
in an electrolytic plotting tank 
where field patterns are measured 
and traced. Such devices are em- 
ployed to do away with the old trial 
and error method of research and 
design. 

As these theoretical and analog 
studies proceed, prototype guns are 
assembled in the laboratory and 
sample tubes are built to verify the 
predicted results. When a pilot run 
has been made with the final ap- 
proved design, the detailed drawings 
and specifications are issued to the 
manufacturing section. All part di- 
mensions and spacing of electrodes 
are held to very close tolerances so 
that the electron guns will do the 
complete job for which they have 
been designed. 


CEC TROMCS 


Up goes the showroom curtain 


in the most advanced TV sets ever 


CoMPACTRON. General Electric’s revolutionary new multi- 
function vacuum device. It’s here today—now—designed 
into some of the newest 1961 television sets. COMPACTRON. 
You'll be seeing more—in entertainment equipment, 
industrial control, instrumentation, communications. 
ComPACTRON. Here’s what it means to you in... 


CIRCUITRY. COMPACTRON devices package a combination of 
functions into a single miniature envelope. The result: fewer 
components, less space per function, more compact circuitry than 
is possible with miniature tubes—and higher power output, greater 
sensitivity than transistors. Circuits with COMPACTRONS require 
fewer sockets and clips. Twelve stem leads serve as rigid mounting 
pins which can be inserted directly into clips on simplified circuit 
boards. Large 34-inch diameter pin circle reduces clustering of 
associated components. 


SERVICE. As more and more equipment with COMPACTRON devices comes on the 
market, you’re the man who will need the answers to your customers’ service and 
replacement needs. Equipment with COMPACTRONS offers the appeal of miniaturization 
plus the advantages of vacuum device reliability. Compatible functions in one envelope 
mean fewer components and plug-in replacement with no time-consuming hand selection 
of replacements. 


SALES. You have a stake in COMPACTRON devices because your 
future replacement sales will include these revolutionary new 
multi-function devices. Six COMPACTRON types are now in pro- 
duction: For table radios—(1) Combined oscillator, converter and 
intermediate frequency amplifier; (2) Combined second detector, 
audio amplifier, audio output amplifier and rectifier. For television 
—(8) Horizontal oscillator and automatic frequency control; (4) 
Horizontal damping diode (single diode); (5) Vertical deflection 
amplifier and oscillator; (6) Horizontal deflection amplifier. Nine 
other types are committed to production and approximately 40 
more are being developed now. 


For more information about America’s newest electronic marvel, 
contact your G-E tube distributor. Distributor Sales, Electronic 


Components Division, General Electric Company, Owensboro, Ky. 
*T. M. General Electric Co. 


RECEIVING TUBES, CATHODE RAY TUBES, CAPACITORS, AUDIO PRODUCTS 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COMPACTRON* €) 


devices 


6K11 THREE-SECTION TRIODE 


The 6K11 is a 
COMPACTRON?* de- 
vice containing two 
high-mu triodes and 
one medium-mu tri- 
ode. Features of the 
tube include  sepa- 

12BY rate pin connections 
for all three cathodes, grids, and 
plates; an internal shield between 
sections 1 and 3; a button base, and 
a compact glass envelope. 


Heater voltage, AC or DC.................. 6.3 volts 


Heoter current wi. tA ek. ace 0.6 Amperes 


AVERAGE CHARACTERISTICS 


Section 1 a ane ‘ 
Plate Voltage... 250 250 Volts 
Grid Voltage.... —8.5 —2.0 Volts 
Amp. Factor....... 17 100 


Plate Resistance, 


approximate. 7700 62,500 Ohms 
Transconductance 2200 1600 Micromhos 
Plate Current... 10.5 1.2 Milliamperes 
Grid Volt. approx. —24 se « WOES 

lb == 10 Microamperes 


6B10 DUPLEX-DIODE TWIN TRIODE 


‘Fre. 6B10: ise 
COMPACTRON* de- 
vice containing two 
diodes and two tri- 
odes. The triode sec- 
tions have separate 
cathodes and_ the 

12BF diode sections have 
a common cathode. The diodes are 
intended for horizontal phase-detec- 
tor service and the triodes for hori- 
zontal oscillator service. 


Heater Yeltage, AC .6F DC. 3.2.50. 0.0.. 6.3 Volts 
MeQietmerurreml ste. od aka 0.6 Ampere 
AVERAGE CHARACTERISTICS, EACH SECTION 
Plate: Voltage 24.0.2 Dibew teenie 250 Volts 
Griany Ginger eee os —8.0 Volts 
Amp ltteatione Tatton teil GE hinbisacdeces.. 18 
Plate Resistance, approximate........ 7200 Ohms 
Transconductance .........2.2..2--- 2500 Micromhos 
Plate Carrent: 35 So pence. eae 10 Milliamperes 
Grid Voltage approximate................ —20 volts 


Ib = 50 Microamperes 
Average Diode Current, Each Diode 

With 5 Volts DC applied....20 Milliamperes 
*T.M. of General Electric Co. 
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FOUR NEW G-E 
BLACK-DAYLITE 
PICTURE TUBES 


Listed below is a summary of sig- 
nificant characteristics for each of 
the new General Electric Black-Day- 
lite picture tubes. All of these tubes 
are magnetic deflection with electros- 
tatic focus and do not require an 
ion-trap magnet. 


17DQP4 
110° LOW G@ VOLTAGE 
Construction....110° rectangular glass 


Overall length hd ikal eee 121” 

Neég@k | Length. os a ve ae ye 

Theaters ....:3....c00. eee een 6.38v, .45a 

GOW tun Low voltage electrostatic 
focus, low G2 voltage, non-ion trap 

Anode voltage Peete. 17.6KV absolute 
max. 


External conductive coating....1200- 
1700 mmf. 


17DRP4 
110° 450 Ma HEATER 
Construction 110° rectangular glass 


Overall :leneth: .._.-....... cae’ 1016” 

Neck. Jeneth oc 3 eee a 316” 

Heater la. ys ae 2.68v, .45a 

COUN =o nolo e, Low voltage electrostatic 
focus, non-ion trap 

Anode voltage .......... 17.6KV absolute 
max. 


External conductive coating 900-1400 
mmf, 
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17DSP4 
110° 600 Ma HEATER 
Construction..110° rectangular glass 


vera Meneth ni. tt. eee, 11144” 

PCC VONOTN, onic cic eclnccbedvee’t eh oe ALR” 

CE ee eae 6.38v, .6a 

0 Low voltage electrostatic 
focus, non-ion trap 

Anode voltage .......... 19.8KV absolute 
max. 


External conductive coating...... 1000- 
1500 mmf. 


21DLP4/DQP4 
90° SHORT NECK 
Construction....90° rectangular glass 


Overall length J EER Ae A hw ie 

Wie etn on cate se 41,” 

Pet a ee lake ee 6.38c, .6a 

<r Low voltage electrostatic 
focus, non-ion trap 

Anode voltage "ee 22KV absolute 
max. 

External conductive coating _...2000- 


2500 mmf. 
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SPECIAL 
WORK TOOLS 


Convenient 
at the bench 


TOOL TOTER ETR-2338 


The ETR-2338 Tool Toter is a convenient, lightweight, portable unit de- 
signed for use wherever tools are needed and used. 


On the service bench it will hold all the tools ordinarily used in service or 
alignment work. The peg-board with various type tool holders keeps screw 
drivers, pliers, nut drivers and wrenches clearly visible and easily removed 


or replaced. 


High-impact plastic trays will hold screws, nuts, lockwashers, fuses, 
tape, capacitors and any other small parts or tools that are needed 


“on-the-spot.” 


It is a real time saver when servicing automobile radios. All tools 
required to remove or make minor repairs on auto sets can be car- 
ried in the “Tool Toter” and they are all visible and ready for use. 
No more digging in a service case or making several trips to get 
the “right” tool. 


Order ETR-2338, ‘‘TOOL TOTER”’ Cash only $3.00 or Re 2 
$2.50 cash plus 10 G-E carton tops (types beginning with 6 ) 


Screw 
holder 
to bench 


or under 
cabinet or 
shelf 


SOLDERING GUN HOLDER ETR-2582 


® Mounts to edge of service bench or peg-board. 
e Holds soldering gun in safe position. 


Protects hands, wires, diagrams and tools from burns. 


Fits all popular type soldering guns. 


The G-E Soldering Gun Holder prevents burns and ae 2 
instruments, wires and service manuals. It can be easily vb e 
to any surface with clamps and screws supplied with unl 


Order ETR-2582, “SOLDERING GUN HOLDER" Cost $0.65 


WIRE STRIPPER ETR-2376 


e Four cutting edges for most wire sizes. 


e Select cutting edge slightly smaller than outside dimension of insula- 
tion. 


e Press insulated wire fully into cutting channel. 


e Rotate wire stripper completely around wire and pull. 


Pull off insulation 


This handy four-blade wire stripper will help you safely strip insulation 
from wires on service calls or at the service bench. Wire stripper is 
sturdy, easy to use, and the four cutting edges are ready for immediate 
use. 


Orange color handle makes it easy to find wire stripper on the bench or 
in the service case. 


Order ETR-2376, ‘‘WIRE STRIPPER’’ Cost $0.50 


Just heat solder... 


SOLDERING TOOL ETR-2377 


e Helps remove “wrap-around” soldered wires. 
(Heat solder first) 


e Convenient size (6” long) and shaped for general repair work. 


@ Orange color handle makes it easy to locate soldering tool on the bench 
or in service case. 


Single ended tool easier to hold and use. 


Then unwind wire 


The above illustrations show the features and how to use the Soldering 
Tool. Removing “wrap-around” wire from soldered connections has al- 
ways been a problem to service-men. The tapered, forked end feature 
makes it easy to grasp and unwind “wrap-around” wires from soldered 
connections. 


Order ETR-2377, ‘‘SOLDERING TOOL”’ Cost $0.60 


General Electric Company, Department ‘‘B”’ 


ORDER COUPON 3800 N. Milwaukee Ave., Chicago 41, Illinois 


Enclosed is money order or check payable to General Electric Company for: 
Quantity Price 


pieces aecieers ETR-2338 Tool Toter LRP ot 8 ee, eC 
evans taste cast ETR-2338 Tool-Toter $2.50 cash plus 10 G-E 
Carton tops (types beginning with “6’’) . RSLS Ye en ORDER 
Beet ateee ETR-2582 Soldering Gun Holder $0.60-C8CN..c0....i-02. Z a 
Pr oeatiycs id iat ETR-2376 Wire Stripper BO L50 CACM. nn oncedivese From Your G-E Distributor 
th, Reeser. ETR-2377 Soldering Tool U.60 GACH. 3icc:.-ke; Or Use Coupon 


a 


ETR-2689 


(Please Print) 


Printed in U.S.A. 
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SERVICING THE “M6” 
CONTRAST CONTROL 
CIRCUIT 


One of the problems encountered in 
servicing television receivers is second- 
ary component failures. By this we 
mean the failure of a component not 
associated with the original problem. 
This condition appears as a result of a 
redistribution of current when some 
radical circuit change occurs due to 
shorting or opening of a component. 
Since it is not economically sound to 
design a television chassis to prevent 
all secondary component failures, this 
problem will occur at times. 


The contrast control circuit used in 
the ““M6” and several other chassis may 
exhibit a secondary failure under cer- 
tain conditions. This is most easily 
shown by re-arranging the video am- 
plifier and contrast control circuit as 
indicated in the drawing. 


As shown at the right, R T (repre- 
senting all circuits appearing between 
ground and B+ 185V) together with 
the audio output tube, form a voltage 
divider. Likewise, the video amplifier 
tube and its plate load R172 form an- 
other divider. The contrast control con- 
nects from the plate of the video am- 
plifier to the B+ 185 or to about 5 
volts difference in potential. It is read- 
ily seen that if the video amplifier tube 
opens, the plate assumes a potential of 
275V and places 140 volts across the 
contrast control. Similarly, if for some 
reason the B-++ 185V becomes shorted 
to ground, the .control has 140 volts 
applied. Again if the 6CU5 shorts or 
R172 opens, excessive voltage appears 
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across the contrast control. Its wattage 
dissipation is exceeded under these con- 
ditions and may result in damage, if 
continued. 


To avoid setting up the above con- 
dition, the receiver should be turned off 
before changing tubes, particularly the 
6CX8 and 6CU5. 

The contrast control should be 
checked through its range for proper 
operation, following any condition of 
overload. Any sudden change of con- 
trast or erratic video when the control 
is rotated indicates burned spots. An 
open control will result in a very little 
change of contrast, but will introduce a 
progressive smear as the control is 
aerree toward the counte1-clockwise 
end. 
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P715, P765 
Intermittents 
and Motorboating 


Motorboating 


Replacing batteries will not necessarily 
be a complete cure. Increase C12 from 
50mf. to 100 mf., even though the in- 
stallation of new batteries gives good 
operation. The 50mf. (C12) may be 
replaced with a 100mf. or shunted with 
another 50 mf. 


Intermittents 

Resolder all T3 and T4 mounting lugs 
to chassis board. 

Solder tuning gang lugs to chassis 
board. 

Tin battery contacts. 

Clean contact surfaces of all batteries. 
Intermittents in the vicinity of T2, T3, 
T4, X2, and X8 can be eliminated by 


connecting a piece of bus wire across 
the connections shown in red circled 


area. 


ORDER COUPON 


General Electric Company 
Department “B”’ 

3800 N. Milwaukee Ave. 
Chicago 41, Illinois 


Enclosed is money order or check payable to General Electric Company for: 


Quantity Price 
ER. Sai BTR22000 Teehmi-Talke Binder’. «3. $2.00 .-each. -+....202.- 
WBE lah ETR-2579 Complete Set of Techni-Talk 

back issues Vol. 1, No. 1 — Vol. 12, No. 5. 

(includes. TeeGate ss tetas hae we GOD: (BOG 2: consent 
suicylt be aes ETR-1095-A Binder with Tele-Clues and 

Tele-Clué Sevematicsa: sans: ¢ cys) 4s 6s wees || BOI ack soewucstee 
i Betas bc BT R-752 7 wine W remeiomet ans eee boul >. CAC. 5.0 eteen 


Street Address...) 2.5502 edc eden 


City, Zone No. and State..._._.................. 
(Please Print) 


If your address is incorrect or if you expect to move within the next two 
months, please print new address and mail to Editor, Techni-talk, General 


Electric Co., Owensboro, Ky. 
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SERVICING TELEVISION TUNERS III 
(Continued from page 2) 
to the test chassis and the other end 
to the tuner. These ground leads 


should not extend more than two in- 
ches from the cable shield itself. 


E. INCORERECT SUPPLY ,-VOLT- 
AGES. Make sure low and high B+ 
are connected to the correct term- 
inals on the tuner. Bias voltage to 
the AGC terminal should be approx- 
imately —3.0 volts or as specified in 
the service notes. 


F. STANDING WAVES are pres- 
ent if the response curve radically 
changes while running your hand 
along the 300 ohm line. This may be 
due to improper termination or ex- 
cessive lead length of the 300 ohm 
line between the sweep generator and 
the tuner input. Substituting Fig. 2C 
in Volume 13, No. 1 for the ST8A 
unit will alleviate this condition. 


(To be continued) 


ORIGINAL G-E SERVICE AIDS 


Handy Extension Rods 
To Adjust Rear Controls 


ETR-2089 


Here is one of the handiest items 
you can have either in the service 
case or on the service bench. Each 
ETR-2089 contains two extension 
rods. Both ends of each rod are 
tapered to fit snugly on _ either 
knurled or slotted type control 
shafts. A .small. pin in. one end 
fastened in a recessed position will 
provide’ positive adjustment on 
slotted shafts. 

Use a Rear Control Extension rod 
whenever adjusting shaft type con- 
trols. Leave one or both rods in 
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position until complete adjustment is 
made. This will permit adjustment 
by “feel” — no more lost time lo- 
cating the correct adjustment. 

Some receivers such as the Gen- 
eral Electric “MM” line use flexible 


plastic extension shafts on the hori- — 


zontal hold, height, and vertical hold 
controls. If these shafts have been 
damaged or lost they can be replaced 
with Rear Control Extensions. 

Ask your G-E tube distributor for 
ETR-2089 or use the handy order 
coupon on page 9. 


New Tool Straightens 
Minature Tube Pins 


ETR-2037 


The Miniature Tube Pin Straight- 
ener is lightweight, compact, attrac- 
tive in appearance, and easy to use. 


In this issue: Page 
Preventive Maintenance Campaign..........-. 1 
G-E Silent Partners...............-2-.-2--2000------- 1 
Servicing Television Tuners IV_..............-.-.- 2 
Bench Notes: cc. 2... 20% 2) yen od 2 
New G-E Copper Core Anode Material...... 3 
TV Tune-Up Week..........................-. 4&5 
What's (N@Wiis nie aes ee. 6 
Service-Designed Capacitor Kits........ 7 & 8 

ag 


TV Service Notes............22.222--2:..2.--..2.-.2...- 


Techni-talk on AM, FM, TV Servicing, published 
by-monthly by ELECTRONIC COMPONENTS DIVI- 
SION, GENERAL ELECTRIC COMPANY, OWENS- 
BORO, KY. In Canada: Canadian General Electric 
Co., Ltd., 189 Dufferin St. Toronto 3, Ontario. 
R. G. Kempton, Editor. Copyright 1961 by General 
Electric Company. 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia- 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 


It will straighten pins on all 7 and 
9 pin miniature tubes. The red-or- 
ange color makes it easy to find either 
in the service case or on the service 
bench. 

Why carry extra weight in your 
service case — use the. G-E pin 
straightener on every service job. 
It will help eliminate tube damage 
caused by bent pins. Ask your G-E 
tube distributor for ETR-2037 or 
use the handy order coupon on page 9. 


© 
This copy of Techni-talk comes fo you through 


the courtesy of your General Electric tube distributor. 
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G-E National Preventive Maintenance Program 


Campaign To Build Business 
For Independent Servicemen 

General Electric is presenting a 
preventive maintenance campaign on 
behalf of independent radio and tele- 
vision service dealers. 


The purpose of this campaign is to 
create a greater awareness by the 


'. general public of defects in TV pic- 


ture quality and show them what 
poor quality pictures they may now 
be unknowingly accepting. It is 
hoped that: this campaign will open 
up an entirely new area for develop- 
ing and expanding independent ser- 
vice business. 


Theme of the program is: “World 


‘Series Week is TV Tune Up Week.” 


(See pages 4 and 5 for details). The 
week scheduled is Sept. 30 through 
Oct. 6 —timed to coincide with the 


Simplify Troubleshooting 


On G-E Transistor Radios 


A new three-color servicing tem- 
plate designed to fit over the circuit 
board has been developed to simplify 
the troubleshooting and repair of 
G-E transistor radios. These tem- 
plates are called Silent Partners be- 
cause they materially reduce repair 
time and help to make radio servicing 
more profitable. There will be no need 
for technicians to “farm out” or 


keep putting off repairs because of 
the time required. 
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Fig. 1 Silent Partner in position on a 
model P 840A transistor radio. 


beginning of the World Series on 
Oct. 4. 


During TV spot announcements, 
Mel Allen, noted sports announcer, 
will employ a replica of a profes- 
sional test pattern, pointing out that 
certain pattern lines should be either 
straight or. circular (at average 
viewing distance) — with the sug- 
gestion that if the pattern does not 
appear on the consumer’s: set as 
described, a receiver tune-up is in- 
dicated. 


The test pattern story on TV will 
also refer to a TV Guide advertise- 
ment which will carry a perfect test 
pattern as well as distorted pictures 
— enabling viewers to compare their 
sets’ performance and see precisely 
what is needed in the way of adjust- 
ment. This ad will offer free copies 
of a tune-up booklet which points 


G-E tube distributors now have 
available sets of radio troubleshoot- 
ing templates which can cut radio re- 
pair time up to 50%. The complete 
set, ETR-2891, includes nine differ- 
ent templates which cover the fol- 
lowing General Electric models: 


Pot O8. Boi Cu Pe Re) 

Phd Pig By Re, Mo OL Be Ae 

P 715:P715B,;,D P 8381E 

P 716:P716B, D P 835A 

P 765A, B P 840A 

P 766A, B P, 8505, C 

P 780A, B, D, E » P 851C 

P 825A W Spee "| 
rltaple 

z a C Eee ae 


Each Silent Partner is designed to 


fit over the circuit board as shown in 


Fig. 1. The use of these servicing 
templates will considerably speed up 
radio repair for service technicians 
by eliminating the “hunt and check” 
necessary to locate test points, de- 
termine proper voltages, etc., when 
checking back and forth from sche- 
matic to set. 


September, 1961 


out various indications of sub- 
standard TV reception. To obtain a 
copy of this booklet, the reader will 
be referred to that portion of the ad 
listing nearby service dealers. Ask 
your G-E tube distributor about this 
listing right away. - 

Here is an opportunity to increase 
your business and build good will. 
Most test pattern distortion which 
would be objectionable can be cor- 
rected by replacing defective tubes, 
making necessary adjustments or 
adding magnets* to correct pin- 
cushioning. 

Plan now to tie-in with .TV 
TUNE-UP WEEK. See your G-E 
tube distributor today. 


*Available from your G-E tube dis- 
tributor. Ask for Raster Magnet Kit 


- Catalog Number ET 50X1. See page 


9 for instructions. 


New G-E Silent Partners Save Service Time 


A representation of the circuit pat- 
tern is printed on the template to- 
gether with schematic symbols of key 
components, voltages, and resistances. 
Signal tracing test points and test 
signal frequencies are also indicated. 
Holes have been punched in the tem-. 
plate at these key points to facilitate 
signal injection, voltage and resist- 
ance measurements. Each template is. 
printed on durable vinyl plastic to 
withstand wear and tear on the serv- 
ice bench. 

Each Silent Partner is packaged in 
a convenient file envelope with a 
photograph and listing of the models 
which use that particular chassis at 
the top. A detailed step-by-step 
troubleshooting procedure using the 
Silent Partner to quickly locate vari- 
ous test points are given on the front 
with alignment instructions. A com- 
plete schematic which shows all com- 
ponents, voltage and current read- 
ings, and test points is printed on the 
back of each Silent Partner envelope. 

Ask your G-E-tube distributor. for 
ETR-2891 or use the handy order 
coupon on page 9. The price for a 
complete set of 9 Silent Partners is 
only $5.95. 


In the last issue holding jigs and 
setting up a test chassis were dis- 
cussed. In this issue a test set-up 
for checking tuner sensitivity will be 
described. 


To complete this set-up and in- 
crease its capabilities, it is desirable 
to include a picture tube. This tube 
Should be connected to the test chas- 
sis and mounted in a convenient spot 
on the bench so that it may be viewed 
while working on the tuner. At this 
point it might be well to attach an 
antenna to the tuner and attenuate 
the signal with a pad to a level where 
snow is just apparent in the picture. 
With the equipment as it now stands, 
a complete test can be made on tuners 
after completion of repairs. 


R-F and I-F alignment can be 
checked and corrected when neces- 
sary. The overall performance, in- 
cluding sensitivity can be judged by 
viewing the picture tube using the 
attenuated signal. Although this is a 
comparative method of checking the 
tuner sensitivity. it is rapid and will 
suffice because, aS a rule, the sen- 
sitivity of a tuner is either normal 
or extremely low and this large differ- 
ence can easily be detected in this 
type of test. 


I-F LOADING CIRCUITS 


An I-F loading circuit with detec- 
tor is illustrated in Figure 1. 


Specifications for L1 in Figure 1 
are as follows: 
14+ 01 turns of #28 solid enamel 
covered wire close wound on 144 OD x 
1144 inch coil form. Lead length about 
1 inch, tuned for maximum with a 
powdered iron slug. 


The 45.75 megacycle signal is re- 
quired in order to place a marker on 
the response curve. With this marker 
as a reference point oscillator ad- 
justments may be made. 


EMERGENCY FUSE HOLDER 


One in awhile you may find yourself 
out on a TV call and have to replace 
a blown pigtail fuse. If you are fresh 
out of “‘pigtails’” and commercial fuse 
adapters and happen to have a few 
1X2A plate cap connectors they can be 
used as a substitute fuse holder. Cut 
the old pigtails close to the fuse so you 
can use the leads. Solder your new 
fuse holder and be on your way. 


J.R. Palacio 
8825 Cloverdale Ave. 
Los Angeles 8, Calif. 


It is very likely that an additional 
signal generator in the 40-50 mega- 
cycle range may not be available for 
use aS the marker source, therefore, 
an alternative system for developing 
a reference point will be required. 
The circuit illustrated in Figure 2 
incorporates a trap tuned to 45.75 
megacycles which will notch the re- 
Sponse curve, thus providing the ref- 
erence point. — 

Specifications for L1 is the same 
as in Figure 1. The trap L2 is wound 
on one end of Ll coil form and con- 
sists of approximately 7 turns of #22 
solid enamel covered wire shunted by 
a 338uuf capacitor. 

The trap L2 in Figure 2 can be 
adjusted to 45.75 megacycles by in- 
serting an I-F sweep signal with a 
45.75 marker into the tuner mixer 
grid. Slide L2 close enough to Lil 
to form a notch into the response 
curve. Then knife L2 until the notch 
it produces coincides with the 45.75 
marker. When tuning of L2 has been 
completed and its proximity to Lil 
determined use glyptal to anchor it 
securely in place. | 


USE OF DUMMY LOAD 


To set-up the dummy load as il- 
lustrated in either Fig. 1 or 2 con- 
nect the tuner output to the dummy 
load input through an 8 inch length 
of RG59U coax, and connect the scope 


TRANSISTOR PIN STRAIGHTENER 


If you’ve ever had difficulty getting a 
transistor in a transistor socket which 
is located in a place particularly diffi- 
cult to get at, the value of being able to 
correctly position your transistor leads 
prior to installation is readily apparent. 
The following idea stems from an or- 
dinary miniature tube pin straightener 
and is most effective. I used a short 
piece (approximately 2”) of %4” square 
mild steel rod and at one end drilled 
through with three holes in line spaced 
1/16” center to center from hole #1 to 
hole #2 and 5/32” center to center 
from hole #2 to hole #3. Use a #70 
drill and countersink all three holes 
with a slightly larger drill. You now 
have a glorified pin straightener to pre- 
form transistor leads which really does 
the trick. 

Ed Arndt 

Radio & TV 

10014 S. Hoover St. 
Los Angeles 44, Calif. 


SERVICING TELEVISION TUNERS Iv 


to the output as shown. Use a known 
good tuner and insert an I-F sweep 
signal into the mixer grid test point. 
Adjust the variable capacitors and Ll 
to obtain a rather sharp I-F response 
curve. 

The dummy load is now ready and 
can be used for oscillator adjustments 
and also for trouble-shooting by fol- 
lowing the procedure to be given in 
a future issue. It will be necessary 
to make slight adjustments to L1 and 
the two variable capacitors in order 
to produce a usable response curve 
When changing from one type of 
tuner to another. Make sure Lil slug 
does not detune trap L2. 

As both the dummy I-F load and 
the test chassis are used primarily 
for trouble-shooting the error in the 
response curve is of little conse- 
quence. 

When performing R-F alignment a 
68 ohm, 4% watt 1% resistor should 
be connected from the input of the 
dummy load to ground and the os- 
cilloscope connected to the tuner mix- 
er grid. By connecting the resistor 
at the input of the dummy load the 
tuner will be loaded correctly for 
both R and the capacity of the coax 
lead. Follow alignment instructions 
as specified in the applicable service 
notes. 


(To be continued) 


EXTENSION CORD 


I have had difficulty keeping an ex- 
tension cord in my kit. This was used 
to operate my soldering iron. This prob- 
lem was solved by putting a male TV 
plug on my gun — now I only need 
a cheater cord and I’m in business. 

Al Landreth 
Brownsville, Ky. 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General’ Electric Company and therefore 
are not endorsed, sponsored or recommended. 
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COPPER CORED MATERIAL FOR AMPLIFIERS 
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COPPER CORED MATERIAL FOR RECTIFIERS 
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6L6 PLATE TEMPERATURE VS PLATE DISSIPATION 


ALUMINUM 


COPPER 


.007*CARBONIZED NICKEL 
CLAD STEEL 


10 TUBES EACH 
Er =63V 

Ep =250V 
Poo =| WATT 
Eg = VARY 


.007”COPPER CORE 
ALIRON (ASI) 


TEMPERATURE IN °C 


THERMOCOUPLE 


DESIGN MAX, 
DISSIPATION 


220 
192) REO 227 24.7 26.7 28.7 30.7 
TOTAL PLATE DISSIPATION - WATTS 


32.7 


Copper Cored Anode Material 
For Amplifier Types 
This picture shows a layer of copper 
pressure bonded between two layers of 
aluminum clad steel to form a five- 
layer sandwich. The copper layer func- 


tions to distribute by conduction the 


heat evenly around the plate circum- 
ference. The aluminum clad iron layer 
was included for its strength, formi- 
bility, and heat radiating properties. 


Anode Comparison in Type 6L6GC 


This picture shows two type 6L6GC 
each operating at about 300% of max- 
imum rating. The anode in the tube of 
the left shows distinct hot zones at the 
point of electron impact. The copper 
layer in the anode of the tube on the 
right conducts the heat away from the 
impact zone to where it can be radi- 
ated freely by the alitized surface thus 
the plate shows no hot zone. 


Copper Cored Anode Material for 
Rectifier Types 


In some applications, such as close 
spaced rectifiers, where it is desirable to 
present a smooth uniform surface to 
the cathode it is advantageous to use 
the five-layer sandwich as shown. In 
this composite strip a layer of copper 
has been pressure bonded between 
aluminum clad iron ‘on one side and 
nickel clad iron on the other side. 


Comparison of 6AX4GT Processing 
Temperatures 

This picture shows two type 6AX4GT 
on processing. The anode in one is made 
with the conventional aluminum nickel 
plates and in the other is made with a 
copper core material. The plate with 
the copper layer on the right shows uni- 
form heating whereas the one on the 
left shows a distinct cold spot in the 
exact center. It is doubly important 
to have uniform heating on processing 
because the cold spot here will be the 
hot spot on tube operation as this is 
the area to which the majority of the 
anode current will be drawn. 


Measured Anode Temperature 
In Type 6L6GC 


This line drawing shows the actual 
plate temperatures of two tubes, one 
made with the conventional carbonized 
material and one made with the new 
copper sandwich material. Each with a 
thermocouple attached at the point of 
electron impact so that the exact tem- 
perature may be measured. 

The story is simply that one can in- 
crease the plate dissipation in a tube 
which has a copper core anode by about 
40% and have the same reliability as 
the old tube. 


COPPER CORE ANODE MATERIAL 


Provides More Efficient 
Heat Radiation 
in G-E Receiving Tubes 


High temperature problems cre- 
ated by the miniaturization program 
and demand for higher dissipation 
ratings have been alleviated by 
switching some types over to the 
new clad composite anodes developed 
by the General Electric Company. 
These new copper core and copper 
base materials have been created by 
pressure bonding layers of nickel, 
copper, steel, and aluminum together 
in various combinations to form a 
composite strip. The advantages ex- 
pected of these new materials were 
increased thermal conductivity and 
more effective heat radiation which 
should result in a lower anode tem- 
perature at a given plate dissipation 
or, conversely, higher permissible 
plate dissipation for a fixed level of 
plate temperature. 


These advantages can readily be 


understood by reference to the hand- 


books which list heat conductivity 
figures of 0.918 for copper, 0.142 for 
nickel, and 0.115 for steel. Thus 
with copper’s eight to one advantage 
over steel and six to one advantage 
over nickel, the value of the copper 
layer in the new strip is understood. 


The value of the layer of steel was 
added for two reasons: First, be- 
cause of its tensile strength and 
formibility’ and second, because it 
reacts chemically (process of. aliti- 
zation) with the thin aluminum layer 
to give on the surface an aluminum 
iron compound which has heat radi- 
ation properties equal to that of a 
earbon blackened material. 


The nickel layer is used in applica- 
tions where it is desirable to present 
a smooth uniform surface to the 
cathode. In a typical receiving tube 
the anode, because of its configura- 
tion, seldom operates at a uniform 
temperature and tends to develop 
hot zones at the point of electron 
impact and thus tends to increase 
the evolution of gas from the anode, 
as well as increase the operating 
temperature of the other elements 
such as the grids and glass envelope. 


In tubes which utilize anodes made 
with the new composite strip the 
copper layer conducts the heat away 
from the hot zone to a portion of the 
anode where it can be radiated freely 
by the alitized surface. Thus result- 
ing in decreased impact zone temper- 
ature and accompanying decreases in 
grid and envelope temperatures. Thus 
effectively removing or alleviating 
one of the most deliterious factors 
in tube operation and life. 


Here’s a TV first! Commercials on your local station 
that feature an actual test pattern with which your 
customers can check the picture quality of their sets. 


ELECTRONICS WO i : > ie 
Pt: > fe 
; Ss - i ; ES tied in directly through your listing in TV Guide. 


Unique National Campaign — Pasaiete SENS 


You, the independent serviceman, are 


G. E. in Cooperation with Inde- 


pendent TV Servicemen Launches 


Sells Immediate Need for Your 


Service to Millions of Set Owners. 


MOBILE WALL BANNER 
DISPLAY 


COUNTER DISPLAY 


BUILDS BUSINESS 
FOR YOU 3 WAYS 


Never before a sales-building = es 
campaign like this—combining the Complete sales package helps you & 
power, coverage and prestige of : 

World Series television with the cash-in on TV TUNE -UP WEEK 
flexibility of actual business-build- 
ing emphasis to your customers vn 
your own local area. It is aimed at 
those set owners—your customers 
—who put up with sub-standard i eae. i 
TV performance. This is your cam- NI J I , 
paign. It sells the immediate need aaa See ween @ ee ee r erecTRON'C 
for your professional service right Pensa GETEST PATTERN 2S | ho 
when demand hits its peak—World Bie ESS oe 
Series ‘Time! 


Is 


l . TV Tune-Up Week builds an awareness 
of picture-quality deterioration—helps your 
customers prove to themselves the need for 
TV check-ups and preventive maintenance 
by you, their independent TV serviceman. 


THIS G-E TEST PAT - ie 
TTERN WILL HE 
nat PICTURE QUALITY oF rane ae 


In Mew Lersey Correction | Mew lork Cty 


2. You, the independent service dealer, are 
the hero of TV TUNE-UP WEEK. On World 
Series television and in your regional edition 
of TV Guide, your customers are urged to see 


WILL HELP YOU CHECK THE a 
PICTURE QUALITY OF YOUR SET 9 3:. E== 


x. You, your family and esbeseusens 
ev Wor ‘ries x 
ersms 


ry sive money, 
is the bey uly check friends can enjo! 
yw qua victure : the ne 


7 FOR A PATTERN - 
PERFECT PICTURE... 


DEALER'S: 
& NAME 


no red tape. Get full details from 


your set can deliver? 


from this national campaign at the local level 


Plan now to tie-in with TV TUNE- = stale MR r arta you for prompt, professional service. 
UP WEEK. It’s easy, effective— ad a alla 
ce, eee T V Cating the bes per 3 . As a participating dealer, you benefit 


your General Electric tube dis- 
tributor. HE MUST RECEIVE 
NAMES OF PARTICIPATING 
DEALERS BY SEPTEMBER 8. 
General Electric Company, Dis- 
tributor Sales, Electronic Compo- 
nents Division, Room 7244A, 
Owensboro, Kentucky. 


4 


FULL-PAGE AD PLUS YOUR NAME (Gua: 


IN SEPTEMBER 30 ISSUE OF TV GUIDE 


This hard-hitting message launches TV TUNE-UP WEEK to 
8 million television families...alerts your customers to the 
World Series TV Tune-Up commercial and sells your professional 
repair and maintenance service. Your name-and-address listing 
here ties you in directly—in your local edition of TV Guide— 
with this nationwide campaign. 


(DEALER SIGHATURE) 


vine 


AD MATS 


—in your city, in your neighborhood, with your 
customers. 


Progress /s Our Most /mportant Product 


GENERAL (7 ELECTRIC 


Listed below is a summary of sig- 
nificant characteristics for each of the 
new General Electric Black-Daylight 
picture tubes. All of these tubes are 


rectangular glass with electrostatic 
focus and do not require an ion trap 
magnet. Base drawings are shown at 
bottom. 


17DKP4/17DTP4 
110° TRI-POTENTIAL FOCUS 
Overall Length....101¢”, Neck Length 


[x25 teense.» eel 6.3V, 0.6A 
Anode Voltage, Absolute Max.....20 KV 
External Coating in uuf.......... 1000-1500 
Base Drawing Number ...................... 8JR 


17DXP4 
110° TRI-POTENTIAL FOCUS . 
Overall Length....107¢”, Neck Length 
FERRER ses sanncncavewnancioutde ene 6.38V, 0.45A 
Anode Voltage, Absolute Max...17.6 KV 
External Coating in uuf........ 1000-1500 
Base Drawing Numbev...................... 8JR 


19ABP4 
114° 2.68 VOLT HEATER 
erty Length....1018”, Neck Length 
6 
FA GACOY  nepccncgoolt sake 2.68V, 0.45A 
Anode Voltage, Absolute Max.....20KV 
External Coating in uuf.......... 850-1400 
Base Drawing Numbev...................... 8J K 


19AFP4/19AUP4 


114° SAFETY GLASS LAMINATED > 


TO TUBE FACE 
Overall Length....115¢”, Neck Length 
A1gn” 
HIGAGET. ......0:é0-- 6.38V, 0.6A 
Anode Voltage, Absolute Max....... 20KV 
’ External. .Goating in viii... 1000-1500 
Base Drawing Numbev.................... SHR 


19AJP4 
114° LOW Ge. VOLTAGE 
Overall Length....119¢”, Neck Length 
AUR” 
Heater“! bites eae eee 6.8V, 0.45A 
Anode Voltage, Absolute Max.....19.8KV 
External Coating in uuf.......... 1400-1900 
Base Drawing Numbev....................-- TFA 


19AVP4/19XP4 © 
114° 600 Ma HEATER 
Overall Length....11°¢”, Neck Length 
Ale” 
PUCAUEY ios Uiicaescecep sun eset ee 6.38V, 0.6A 
Anode Voltage, Absolute Max....... 23KV 
External Coating in uuf........ 1000-1500 
Base Drawing Number .................... SHR 


19BHP4 
114° 600 Ma HEATER 
ery Length....11°4”, Neck Length 
2 
Oe oe 2 a eee a a NON RET 6.3V, 0.6A 
Anode Voltage, Absolute Max....... 22KV 
External Coating in uuf.......... 1000-1500 
Base Drawing Numbev...................... SHR 
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19YP4 


114° TRI-POTENTIAL FOCUS 
Overall Length....101¢”, Neck Length 
16 
Heateh: 24.2 see eee 6.38V, 0.6A 
Anode Voltage, Absolute Max....... 20KV 
External Coating in uuf.......... 1000-1500 
Base Drawing Number ...................--- SJR 


2 1EQP4 


110° TRI-POTENTIAL FOCUS 
Overall Length....1276", Neck Length 
875" 
ee 6.38V, 0.6A 
Anode Voltage, Absolute Max....... 20K V 
External Coating in uuf..........2000-2500 
Base Drawing Numbev...................... 8JR 


21EVP4 


110° LIGHTWEIGHT GLASS 
pak Length....127¢”, Neck Length 
34 dA 
Loe a nse 2.68V, 0.45A 
Anode Voltage, Absolute Max....... 20K V 
External Coating in uuf.......... 1500-2000 
Base Drawing Numbev.................2..-.-- od K 


23AHP4 


92° 600 Ma HEATER 
Overall Length....18”, Neck Length 514” 
Es ee li 6.3V, 0.6A 
Anode Voltage, Absolute Max. ....22KV 
External Coating in uuf........ 1700-2500 
Base Drawing Numbev...................... Tis 
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23ANP4/23ATP4 

92° SAFETY GLASS LAMINATED 
TO TUBE FACE; LOW Ge VOLTAGE 
Overall Length....18375", Neck Length 

55g” 
Be ener nnnncer 6.3V, 0.6A 
Anode Voltage, Absolute Max.....25KV 
External Coating in uuf........ 2000-2500 
Base Drawing Number ..2 6 2s..2 121, 


23FP4 
114° 600 Ma HEATER 
Overall Length....13858”, Neck Length 
436" 
FRG ABOD occas can SU cy nescends ie Pe 6.38V, 0.6A 


Anode Voltage, Absolute Max....... 22KV . 


External Coating in uuf.......... 2000-2500 
Base Drawing Number .................... SHR 


23MP4 
114° 600 Ma HEATER 
Oval Length....14%8”, Neck Length 
5 eg” 
Heateigee.....c..:..:. ame... 6.3V, 0.6A 
Anode Voltage, Absolute Max.....22KV 
External Coating in uuf.......... 1700-2500 
Base Drawing Numbev.................... SHR 


23YP4/23XP4 
92° SAFETY GLASS LAMINATED 
TO TUBE FACE 

Gites Length....1875", Neck Length 

5 Ng 
Teapot y= -_, 2.4... Lee oe 6.3V, 0.6A 
Anode Voltage, Absolute Max....... 22KV 
External Coating in uuf.......... 2000-2500 
Base Drawing Numbev...................2.. 121 
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Kit K-100 
QO Sever et SR A eT ae En NE 


SERVICE DESIGNED 
ALUMALYTIC® 


= 


Kit K-101 
Top-Opening Kit 


Plastic Kit for handy carry- 
ing with 15 electrolytic tu- 
bular units in the 12 most 
popular ratings. 


19 electrolytic tubular units in 
the 14 most popular ratings. 


List Price: Capageners § ...ncdsee $30.00 List Price: Capacitors $24.00 
Paid wrctsa gree! CousSenainiasts Socata 4.98 Plastic Kit.. 1.69 

$34.98 Value ; $25.69 Value 
DealerCost:' “Capadcifors  ..........-08....0 $17.95 | Dealer Cost: Capacitors $14.40 
al RS Sa hoe ee ON N/C Plastic Kit ....N/C€ 


Ratings 


Quantity 


1 Mfd up to 450V. Quantity Ratings 
| a ic heaven 5-8 Mfd up to 450V. 
sea ied oe 1 8-10 Mfd up to 150V. 
: Baris aera © 1 1 12-16 Mfd up to 450Y. 
1 12-16 Mfd up to 450V. : 116.90 Mid onto 3S0V. 
1 16-20 Mfd up to 350V. 1 25-50 Mfd upto 50V. 
2 Ba. Ceara. +7 Sr 40-60 Mfd up to 150V. 
TB) Pais, 9. BON 60-80 Mfd up to 450V. 
3 30-40 Mfd up to 450V. 20-30 Mfd up to 150V. 
. 25-50 Mfdupto SOV. was Mfd up to 150V. 
2 40-60 Mfd up to 150V. ee Mfd up to 150V. 
60-80 Mfd up to 450V. 40-50 Mfd up to 150V. 
250-500 Mfd up to 50V. 2 8-10 Mfd up to 450V. 
20-30 Mfd up to 150V. 2 15-20 Mfd up to 475V. 
40-50 Mfd up to 150V. Z 30-40 Mfd up to 450V. 


r Metal Stocking Kit 


_ Contains 16 most popular electrolytic and 
a  twist-prong types. 


g: Kit K-309 
Lis? Prices Gepeciions $50.00 Stock Saver Kit for Miniature Electrolytics 
Kit -.--.eec-se-e. 5.00 14 most popular miniature electrolytics. 
$55.00 Value 
| Dealer Cost: Capacitors ....$29.95 


ee ee ee es 


Quantity Ratings | 

1 XC1-6 35-50 Mfd upto 450V. List Price: Capacitors ....$22.50 
| 1 XC1-10 60-100 Mfd up to 150V. Ii pase coneers ates 2.98 

1 XC1-15 100-125 Mfd up to 450V. $25.48 Value 

1 XC1-16 80-140 Mfd up to 150V. Dealer Cost: Capacitors ....$13.44 

1 XC1-17 100-150 Mfd up to 150V. | RD Rie. 

1 XC1-18 100-150 Mfd up to 350V. 

1 XC1-19 100-160 Mfd upto 250V. 

1 XC1-20 120-200 Mfd up to 150V. 

1 XC1-21 100-200 Mfd up to 300V. 

1 XC1-22 200-300 Mfd up to 150V. Quantity Ratings 


col 4-5  Mfd up to 200V. 1-2 Mfd up to 5OV. 

120-200 Mfd up to 200V. 3.5 Méd ape: 

1 XC2-5 gO: Mid Spte.3 ROY, 6-10 Mfd up to 25V. 

8-10 Mfd up to SOOV. 1 15-25 Mfd up to 15V. 

1 XC2-14 13 7) iid Upto 430%. 15-25 Mfd up to 25V. 

ee ee. 1 15-25 Mfd up to SOV. 

XC2-25 Ge etagopiie 20-35 Mfd up to 50V. 

fr a ve ee i 450V. a See UB to BS¥ 
Neel 1 XC3-40 | < 30-40 Mfd up to 450V. I 50-100 Mfd up to 6V. 
| 30-40 Mfd up to 450V. 1 50-100 Mfd up to 15V. 
30-40 Mfd up to 450V. 1 50-100 Mfd up to 25V. 

30-40 Mfd up to 450V. 1 75-150 Mfd upto 6V. 

} AER 30-40 Mfd up to 450V. 1 100-200 Mfd up to 3V. 

30-40 . Mfd up to 450V. 1 100-200 Mfd up to 15V. 


Kit K-400 (MAL Type) 

Top-Opening Kit 

Plastic kit for handy carrying with 21 of 
the five most popular paper-mylar™ 
ratings. 


Ratings 
.005 Mfd @ 600V. 


Quantity 


MAL-6D5 


6 MAL-6S1 .01 Mfd @ 600V. 
3 MAL-6S2 .02 Mfd @ 600V. 
6 MAL-6S5 .05 Mfd @ 600V. 
3 MAL-6P 1 al Mfd @ 600V. 


List Price: Gapacitors’ = $7.20 
Plastic “Kil 2.2 39 

$7.75 Value 
Healer Cost: Capacitors 32)... ue, $4.32 
Plastic Kil ..3)). N/C 


oo see eee eee eee eee eee eee 


Kit K-409 (MAL Type) 

Stock Saver Kit 

Contains 68 paper-mylar* capacitors in 
the 9 most popular ratings. 


Ratings 
.001 Mfd @ 600V. 


MAL-6D1 


MAL-6D2 .002 Mfd @ 600V. 
10 MAL-6D5 .005 Mfd @ 600V. 
10 MAL-6S1 .01 Mfd @ 600V. 
6 MAL-6S2 .02 Mfd @ 600V. 
6 MAL-6S3 .03 Mfd @ 600V. 
6 MAL-6847 .047 Mfd @ 600V. 
10 MAL-6S5 .05 Mfd @ 600V. 


MAL-6P1 | Mfd @ 600V. 
List Price: CODGCIGS: + Ss. $21.60 
Kid ee 2.98 
$24.58 Value 
Dealer Gost: Capacitors = 2 :25.-...c22 $12.96 
Mik 2 N/C 


Kit K-415 (MAL Type) 
Stock Saver Kit oo 


Contains 108 of 
15 popular rat- 
ings of paper- 
mylar’ type ca- 
pacitors. 


Quantity Ratings 


10 MAL-6D1 001 Mfd @ 600V. 
5 MAL-6D2 002 Mfd @ 600V. 
5 MAL-6D3 003 Mfd @ 600V. 
5 MAL-6D33 0033 Mfd @ 600V. 
5 MAL-6D4 004 Mfd @ 600V. 
8 MAL-6D47 0047 Mfd @ 600V. 

10 MAL-6D5 005 Mfd @ 600V. 
4 MAL-6D68 0068 Mfd.@ 600V. 

10 MAL-6S1 01 Mfd @ 600V. 
8 MAL-682 02 Mfd @ 600V. 
8 MAL-683 03 Mfd @ 600V. 
8 MAL-6$33 033. Mfd @ 600V. 
8 MAL-6S47 047 Mfd @ 600V. 

10 MAL-6S5 05 Mfd @ 600V. 
4 MAL-6P1 4 Mfd @ 600V. 


List Price: Capacitors... oi: $33.42 
Rit 4.98 

$38.40 Value 
Dealer-Cost:” Capacitors <=..5.. $19.92 
Kit ee N/C 


TELEVISION 


Correction of Pincushioning 


Some earlier model receivers had 
various degrees of pincushioning. This 
condition was due to a compromise in 
yoke design between good focus with 
pincushioning or less than optimum 
focus without pincushioning. Generally 
pincushioning is more acceptable than 
a reduction in picture quality. 

In those receivers where pincushion- 
ing is a problem it can be considerably 
improved or eliminated completely by 
adding magnets around the periphery 
of the front yoke-flange. These mag- 
nets are available from your G-E tube 
distributor as “Raster Magnet. Kit” 
part number ET-50X1. Each kit con- 
tains two 2” x 4%” x %” bar magnets 
and two pieces of air seal. 


To correct pincushioning add from 
one to four magnets to the front yoke- 
flange as shown in Fig. 1. Use only as 
many magnets as necessary to straight- 
en the raster edges. A piece of air seal 
should be used to attach each magnet 
in the-proper position. This air seal is 
an insulator and may be used over the 
resistor on the flange. 


If necessary the magnets can be at- 
tached directly to the picture tube. 
They must, however, be kept away 
from the yoke windings to prevent 
arcing or a short. 

Each magnet has a spot of red paint 
near one end. The magnets should be 


red on this surface 


LES) 


y 
Z 
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Fig. 1 Rear (A) and side view (B) of yoke 
with magnets in correct position. 


positioned with the red paint in view 
and in a clockwise direction around the 
periphery looking from the back of the 
set at the yoke as indicated in Fig. 1A. 


The above procedure causes the cen- 
ter of any side to be pulled out there- 
by tending to straighten the lines. 
There is a possibility, in cases of ex- 
cessive width, that the size will be too 
great. It is possible to reverse the 
magnets and apply to the corners 
thereby depressing the corners to meet 
the center of the sides rather than ex- 
tending the sides to meet the corners. 


This should be done only in extreme 
width cases. 


Raster Magnet Kits can be obtained 
from your G-E tube distributor. Ask 
for catalog number ET-50X1. 


TUBE SAVER 


A note of caution for those not al- 
ready informed about breakage of 
6CD6GA_ horizontal output tubes on 
“HE” chassis television receivers. The 
straight sided design of the glass on 
the 6CD6GA tube interferes with the 
tube retainer causing glass breakage. 

The tube retainer was primarily a 
shipping security device; therefore, it 
is of little consequence to remove the 
retainer. Bending the retainer back 
and forth to break it off is all that is 
necessary and the new tube will not be 
subject to damage. 


Kit K-515 (MPC Type) 
Stock Saver Kit 


Contains 108 of 15 popular ratings of 
paper-mylar* type capacitors. 


* 


USE ORDER COUPON BELOW 


= ee eee — eee eee ee ee ee ee m= eee — ee eee eee ee ee ee ee ee ae 


ORDER COUPON 


General Electric Company 
Department “B” 

3800 N. Milwaukee Ave. 
Chicago 41, Illinois 


Kit K-509 (MPC Type) 
Stock Saver Kit 


Contains 68 paper-mylar* capacitors in 
the 9 most popular ratings. 


Kit K-500 (MPC Type) 
Top-Opening Kit 


Tl 


Plastic kit for handy carry- 
ing with 21 of the five most i 
popular paper-mylar* | 
ratings. | 
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Enclosed is money order or check payable to General Electric Company for: 


Quantity Price 
ee cir eot ETR-2891 Silent Partner Set. $5.95 
heer mete ETR-2089 Rear Control Extension § .50 


Ratings 


Quantity 


10 MPC-6D1 .001 Mfd @ 600V. hs ‘ ; 
| gpm ST ee 1 902 Mid @ 600V. fo 4 " 
} 5 MPC-6D2 002 Mfd @ 600V. es ETR-2087 Miniature Tube Pin Straightener 1B BRS se, eee 
| 5 MPC-6D3 ‘003 Mid @-600V. 9 = We. bape eee ETR-2811 Shirts and Pants (set). Sizes: 3, 4, 5, 6X, 8, 
| 5 MPC-6D33 0033 Mfd @ 600V. 10 and 12. Circle size required. $6000 “CAch. 3 .iieeaes eer 
| —— 5 MPC-6D4 04 Mid@eoQOV oy eo wa .- iP Shea anes ETR-2812 Cap (baseball). Sizes: Small, Medium and 
| os 8 MPC-6D47 .0047 Mfd @ 600Y. Large. Circle size required. $125 ceach’s ceo ae 
| MPC-6D1 001 Mfd @ 600V. 10 MPC-6D5 -005 he @ 3 cit ee ae ETR-2813 Coverall. Sizes: 2, 4, 6, 8, 10 and 12. Circle 
Be | tccena: |. -002 Wiel aaengy eine [70088 MT size required ps0 each je 
1 MPC-6D5 - é 
Quantity Ratings 10 MPC-6S1 01 Mfd @ 600V. 8 MPC-6S2 02 Midw-@O0We 2 epmee. ° oleae Tae aad are on age each he 15¢ for 8 let- 
or less and 3¢ for 3 
MPC-6D5 005 Mfd @ 600V. 6 MPC-6S2 02 Mfd @ 600V. 8 MPC-683 03 Mfd @ 600V. | ¢ lor each additional letter 
6 MPC-6S1 01 Mfd @' 600V. 6 MPC-6S3 03 Mfd @ 600V. 8 MPC-6S33 033 Mfd @ 600V. BE oo) ladle bot ae A a ele WE oR BSP. 
3 MPC-682 02 Mfd @ 600V. 6 MPC-6847 047 Mfd @ 600V. 8 MPC-6S47 047 Mfd @ 600V. TOTAL AMOUNT OF CHECK OR MONEY ORDER 
| 6 MPC-6S5 05 Mfd @ 600V. 10 MPC-6S5 05 Mfd @ 600V. 10 MPC-6S5 05 Mfd @ 600V. a 
3 MPC-6P1 .1 Mfd @ 600V. 4 MPC-6P1 =o Mfd @ 600V. a MPC-6PI1 2 Mfd @ 609 © PURE Poeun oar...” EA A, Wicecaell ee tin A ear eRe OR a 2 Grey ‘‘Wash and Wear’’ Pants, Shirts, Cov- 


; eralls and Caps designed for boys who want 


| List Price: eels: <r eer $7.20 List Price: Capacitors  <..--.----4,----+-> $21.60 List Price: Capacitors ..........--------+- $33.42 to dress just like Dad. Order from your G-E } 
| Pleastia Ft rere 55 Ear ape eee oor as Kit fp astennbetenennbatennstcass ave Say ESTE NO NG se acey gece ia kh hale See ee | tube distributor or use coupon at left. | 
$7.75 Value $24.58 Value $38.40 Value a (Please Print) 
Dealer Cost: Capacitors -.....--.---.-++22---- $4.42 Dealer Cost: Capacitors — .-....-.--.--.------ $12.96 Dealer Cost: Capacitors —..........---------- $19.92 If your address . incorrect or if yoy expect fo move within the next two months, please print new 
Plastic Kit —.cceeeeerercactevtl N/C iP. co>, sc axeeMe needa senate N/C Ke ee eee address and mail to Editor, Techni-Talk, General Electric Co., Owensboro, Ky. 9 


Soldering Iron Holder 
ETR-2790 


ETR-2790 on bench edge 


ETR-2790 on bench top 


The new General Electric Solder- 
ing Iron Holder is designed to rest 
on a flat surface or to be mounted on 
the edge of a service bench. This 
holder will accommodate soldering 
irons up to %4 inch in diameter. 


If you use a soldering iron you 
need a holder that will protect your 
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hands, wires, diagrams and _ tools 
from burns. Since this soldering iron 
holder completely covers the tip, it 
provides adequate protection for the 
user. The General Electric Soldering 
Iron Holder can be mounted vertical- 
ly on the service bench. This places 
the iron off the working area but 
still readily available. It can also be 
used in a horizontal position. 


The Soldering Iron Holder is made 
of heavy gauge perforated metal 
withacadmium aluminum finish which 
resists heat discoloration. Holes in 
both the inside and outside cylinders 
provide maximum air circulation. 


Ask your G-E tube distributor for 
ETR-2790 or use the handy order 
coupon on page 9. 


Vinyl Electric Tape 
and Dispenser 
ETR-2791 


Here is a real time saver when 
using vinyl electric tape. Since this 
type of tape does not tear easily, it 
is usually necessary to use a knife 
or cutting pliers. When using the 
General Electric tape dispenser the 
cutter is built-in and extra tools are 
not required. | 


OWENSBORO, KENTUCKY 


Nov., 1961 


ELECTRONIC COMPONENTS DIVISION 


GENERAL @@ ELECTRIC a 


Built-in cutter speeds work 


ETR-2791 is convenient 


Each dispenser contains 300 inches 
of 54 inch vinyl tape with a dielectric 
rating of 7000 volts. This high qual- 
ity tape will give both electrical and 
mechanical protection when used for 
splicing or insulating wires or hold- 
ing wire assemblies in place. 


Ask your G-E tube distributor for 
ETR-2791 or use the handy order 
coupon on page 9. 
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G-E SONIC REMOTE CONTROL SYSTEM | 


The RF type remote control sys- 
tem was described in Vol. 12, No. 2 
throuen- Val. 13, No...1 issues: ‘of 
TECHNI-TALK. This system was 
initially used in the General Electric 
“U4” and “M5” lines of receivers and 
was continued in a portion of the 
“M6” line. 


Sonic Remote Control System 


A new type remote system was also 
used in some “M6” receivers. This 
new system has but two function 
buttons on a new style remote hand 
unit. The electrical differences be- 
tween the two systems are extensive 
as the former system engaged a 
modulated RF carrier, while the lat- 
ter 1S considered a super-sonic car- 
rier system. This new control system 


will be discussed in detail and will 


be referred to as the Sonic Remote 
Control System. The units which 
make up this system are pictured 
m Fie. i; 


Fig. 1 Units used in General Electric 
Sonic Remote Control System 


The sonic system carrier operates 
in the range of 40KC with signals 
produced by a transistorized hand 
unit. This system is extremely noise 
resistant to provide immunity to 
audible noises produced in the area 
of operation. 


While the transmitter unit has 
only two operational buttons, the 
operator is still able to perform all 
the functions of the RF models, that 
is; turn the TV receiver off or” on 
remotely, change channels and raise 
or lower the audio volume level to 
suit his listening pleasure. This lat- 
ter function is performed by a step 


type relay which provides a normal 
position, high level, mute and low 
sound level. 


The channel change operation pro- 
vides one position where the TV re- 
ceiver is turned off. This is normally 
set at the 13th position of the tuner 
except on those models where UHF 
has been included. Models factory 
shipped with UHF have the off posi- 
tion set at the channel 9 position. 
This is easily changed by moving 
the nylon contactor on the OFF 
selector disk, located at the rear of 
the tuner as shown in Fig. 2, to an 
unused channel position and then 
programming this channel with the 
front tuning knob as is outlined in 
the operating instructions. 


OFF-SELECTOR 
DISK 


OFF~BUTTON | 
Ss 5 5 5 ae 
Fig. 2 Off position selector disk 


The transmitter hand unit for the 
Sonic Remote System is a transistor- 


ized super-sonic oscillator circuit. 


This unit is capable of producing two 
super-sonic signals for activating re- 
ceiver function relays. No audible 
sound is produced by this system as 
there is no modulation added to the 
carrier. 


VOLTAGES TAKEN WITH A VTVM 


Fig. 3 


ALTERNATE TYPES 


| 2N320 | 
2N321 
pe | 


Schematic diagram of ceramic transducer transmitter 


The new sonic remote transmitter 
is a simplified transistorized oscil- 
lator circuit producing two tones. The 
higher of these tones is a 41KC sig- 
nal which operates the channel se- 
lect and remote off relay. The lower 
tone is 39KC and is used to key a 
stepping relay to provide four steps 
of audio level change. 


The simplicity of the circuit is ev- 


ident when you view the schematic 


of the transmitter,.Fig. 3. The cir- 
cuitry consists of an oscillator coil 
L751 which is tuned to the upper fre- 
quency of 41KC. When power is ap- 
plied, switch 8752 is closed complet- 
ing the ground or common side of 
the line. The double pole switch is 
used to insure that power is applied 
to the circuitry after the circuit com- 
ponents are switched to prevent 
transistor failure. The tank. coil is 
tuned by C7538, a 1850uuf capacitor, 
and is loaded by R754. The oscillator 
circuit of 'TRV51 is''a “base “biased 
NPN type transistor. 


Pressing $751 shunts C754 into 
the circuit and lowers the frequency 
to 89.0KC. The output of the oscil- 
lator is fed to a PNP buffer-amplifier 
circuit TR752 which has its output 
fed to L752. This coil placed across 
the transducer has 2 modes of opera- 
tion which when properly set provide 
the desired amplification for either 
frequency. This output circuit has 
the signal fed between the base and 
emitter. 


R751, the 680 ohm resistor in the 
emittér. “of “bay ober aeloe aS) - 2 


Continued on Page 9 
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used in Sonic Remote Control System 
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COMPLETE INDEX 


Vol. 1, No. 1 through 


A NEW TYPE ‘‘UNIVERSAL’’ Vol. 13, No. 5 


REPLACEMENT TUBE 


General Electric recently an- 
nounced the 21FLP4, newly devel- 
oped 21” 90° “Universal” replace- 
ment tube. 


This one tube type will replace 138 
popular industry types: 
2Q1ALP4A 21BNP4 21CMP4 
91ALP4B . 21BTP4 21CVP4 
21ATP4 Z21ICBP4 21CWP4 a | ¢ | 


| @B evectromics oe 
ONE G-E AAPA 
mE gy - PICTURE TUBE 


G-E Model 802, Capehart-Farnsworth 
Model 651P 
G-E Model 10C101, RCA Model KRS-20 
G-E Model 910, RCA Model 630TS to 
14 inch 
G-E Model 815, Motorola Model VF-102 
Motorola Model 12VT16 _ 
RCA Model 630TS to 20 inch 


AFC Circuits 
“TWorizontal’ AFC Circuits 


AGC Circuits 

Addition of A.G.C. to G-E 805 series ch ands 
Correction for Overload “U2” Receivers 
Video Detector, A.G.C. and Video Amplifier 


7 
= 


|) 13: TYPES: 
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21BAP4 21CBP4B = FILLS 25% OF YOUR 


In 1960 the 13 types accounted 
for up to 25% of the replacement 
picture tube market. Now, you can 
stock one out of every four replace- 
ment picture tube installations, sav- 
ing you time and enabling you to 


aD 
_ GLASS 
CATHODE - RAY TUBE 


—= 


~ GLASS |. 
> gaTHODE AY THRE 


REPLACEMENT NEEDS 


} The General Electric 21FLP4 just released. 
, Here’s the only picture tube you need for one 
out of every four replacements. It replaces 13 
tube types. Thirteen replacement tubes you ° 
don’t have to order—pick up—pay for—or 
carry in stock to meet your customers’ re- 
quirements: It’s almost like getting a 13-tube 
inventory in one picture tube! Quick avail- 
ability for more of your replacement needs. 


Anti-Static Cleaner and Polish 
TV Anti-Static Cleaner and Polish 


Bias Supply for TV 
Construction Details 


Capacitance-Resistance Bridge 


D-C Restoration 
D-C. Restoration and Sweep Circuits 


Easy Open-Easy Out Tube Carton 
New G-E Tube Carton 


i GL 

: | : | | | 

arene Peet et «Service. LASS en egan | The General Electric 21FLP4 is a low-voltage : sees m laches 
cadone ; RAY TORE ee electrostatic focus tube which does not re- How to Get the Most Out of Your Test Field g 


The G-E 21FLP4 features a 
unique designed straight line high 
resolution gun with electrostatic 
focusing, which does not require an 
ion. trap. This makes the installa- 
tion easier and faster. The 21FLP4 
uses a high temperature phosphor 
developed by General Electric which 
provides improved brightness and 
contrast. 


The carton identification has the 
tube type in large bold print and is 
followed by a listing of all the 
types it replaces. 


All G-E replacement picture tubes 
contain all new material and parts 
except for the envelope, which prior 
to reuse, has been inspected to the 
same standards as a new envelope. 
See your authorized G-E tube dis- 
tributor for information regarding 
G-E Black-Daylite picture tubes. 


G-E REMOTE RECEIVERS 


. 7 m- : 

I want to commend the boys respon-  ePlace the rectifier tube. However, the West Hazleton, Pa. Part Il Sa teo chee: a Ib feapime o How G-E Service Designed Tubes are Made 
sible for the remote controls on the new Sets that apa hE Neate Des pial ee ene Golor Resesaa How G-E Transistors are Made wert 
G.E. TV sets. Th ; come more involved i e particular eneral Electr1 : Picture Tube Plan 
of be vicaerine: a a Pieces size of rectifier is not in stock. xk «wk * Part III — Burst Gate, Subcarrier Gener- G-E Expands Syracuse 


On several R.F. remotes I have re- 
cently had the same trouble. The sensi- 
tive relays would not pull closed when 
a function button was depressed. The 
reed relay was working in each case 
and the actuating voltage was present. 
In each instance, I found a small piece 
of steel cutting wedged between the 
armature and pole piece of the relay. 
When this was removed the relay was 
restored to normal operation. 


Gerald Chambers 
8415 - 25th 
Lubbock, Texas 


* Re-used Envelope 


RECTIFIER QUICK CHECK 


I have found that when a television 
set comes into the shop with the com- 
plaint of gradual shrinkage of hori- 
zontal and vertical sweep during the 
warm-up, it is usually caused by the 
power rectifier tube. A simple way to 
determine this would be to remove and 


It has been my experience that a 
quick way to check whether a selenium 
rectifier is bad or not is to place an 
electric fan blowing toward the recti- 
fier and to observe the picture. 


Increase in height and width of pic- 
ture proves the rectifier is bad. Lack of 
increase in height and width proves 
the cause is elsewhere. In most cases 
the input filter capacitor is at fault. 

Christopher EH. Leone 
Ridge Television Co. 
7820 Third Ave. 
Brooklyn, N.Y. 


quire an ion trap magnet. Saves time and 
work on service calls and in the shop. The 
~ General Electric high-resolution electron gun 
and deep-cushion phosphor screen help pro- 
vide the long-lasting, brighter picture your 
customers want. 


The General Electric 21FLP4 re- 
places these 13 tube types: 


W 21ALP4 21BAP4 21CBP4B 
4) 21ALP4B 21BNP4 21CMP4 
21ATP4 21BTP4 21CVP4 
21ATP4A 21CBP4 21CWP4 
21CBP4A 


Get full details on this 21-inch 90-degree ‘‘uni- 
versal’’ replacement picture tube from your 
General Electric tube distributor. General — 
Electric Company, Distributor Sales, Elec- 
tronic Components Division, Room 8238B, 
Owensboro, Kentucky. 


Progress |s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


SET PROTECTION 
Protect burned out V H F tuner coils 

against high voltage and lightning 
surges by inserting two fuses in T V 
antennae lead-in of % ampere or less 
rating. 

Anthony Tomashunis — 

826 Winters Avenue 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 


Equipment 


Capacitors 0 
New G-E Service Designed Capacitors 
Capacitor Kits 

Capacitor’ Substitution Boxes 
Construction Details 


Color Box 


Construction Details 


Color TV 

Part I — Color Reproduction 

Part II — Construction of a Color Box 

Part III — Visible Spectrum and 
Chromaticity Charts 

Part IV — Development of Color Signals 

Part V— Color Signal Frequencies and 
Balanced Modulation 

Part VI — Vectors 

Part VII — Development of Chrominance 
Signal 

Part VIII — Color Signal Phase and 
Amplitude and Burst Signal 


Part IX — Gamma Correction, Delay Lines 


and Block Diagram of Transmitter 
Part X — Aperture Mask and Post 
Acceleration Type Picture Tubes 


Color Receivers 


Part I— Tuner and Video 1-F Amplifiers 


ation, Synchronous Detectors and 
- Chroma Amplifiers 


Part IV — Matrixing Circuits and Aper- 


ture Mask Tube 
Part V— Mechanical Adjustments on 


Aperture Mask Tube 


Part VI — Vertical Sweep and Convergence 


System 


Conversion to Larger Picture Tubes 


G-E Model 811, Admiral Model 4H16S 
G-E Model 809, RCA Model 730TV2 
G-E Model 820, Phileco Model 48-1001 
G-E Model 12C101, Stromberg-Carlson 
~ Model TV-12 


UHF Antenna Installations 


Five Star Tubes 


Characteristics and Prototype Receiving 


Tube 


G-E Service Policy Statement 
G-E TV Service Policy Statement 


Germanium Diodes 


Germanium Diodes in Video Detectors 


Horizontal Circuits | 
D-C. Restoration and Sweep Circuits 


Deflection Waveforms and RF Supplies 


Excessive Width — “M4” 
Excessive Width — “U2 
Horizontal AFC Systems 


Horizontal Deflection Circuits and Kick- 


back Power Supplies 
Horizontal Jitter — “M4 


Horizontal Retrace Elimination Circuit 


Kill that Retrace — Horizontal 
Replacement Sweep Transformers 


How Electronic Components Are Made 


and Tested 
Birth of a TV Bulb 


How G-E 110° Picture Tubes are Made 
How G-E Picture Tube Phosphors are 
How G-E Receiving Tubes are Tested 
How G-E Semiconductors are Made 


New G-E Copper Core Anode Material 


New G-E 28” Picture Tube 
New G-E Sandwich Cathode 
New G-E Electron Gun 


How to Build 

Bias Supply for TV Servicing 
Capacitor Substition Boxes 
Color Box 

Complete Service Shop 
Picture Tube Tester 

Resistor Substition Boxes 


Service Bench 
Transistor Radio Power Supply 


Transistor Tester 


Made . 4 


a ae 


Hum or Buzz 


Hum or Buzz in TV Receivers I 
Hum or Buzz in TV Receivers II 
Stereo Hum Problem (5 Parts) 
Syne Buzz — “U-2” 


Indian Head Test Pattern 
Tele-Clues No. 181 thru 188 


Inventory Guide 
TV Tube Inventory Guide 


Lead-In 
Various Types — VHF and UHF 


New 600 MA Series — String Tubes 


Substitution in G-E 20” and 21” Models 
Substitution in 14”, 16” and 17” Models 


Noise Canceller Circuits 
hat, on, J” and “O” Receivers’ 
“G” and “K” Receivers 
ee at U and “U2” Receivers 


Oscilloscopes 

How to get the most out of your test equip- 
ment — Cathode Ray Oscillograph (2 Parts) 

Selecting an oscilloscope for TV servicing 


Phono Cartridges 


G-E “Golden Classic” and “Stereo Classic” 
Stereo Hi-Fi Cartridges 

Variable Reluctance Stylus Wear 
Considerations 


Picture Tubes 

Aluminized Picture Tube Replacement 
Guide 

Open Heaters Due to Arc-over 

Picture Tube Tester — Construction Details 

TV Picture Tube Warranty and Adjust- 
ment Policy 

New General Electric 21FLP4 Replaces 
13 Popular Type Picture Tubes 


- Power Tuning 
= 1-2” Power Tuning.Repairs 


Printed Circuits 


Servicing Procedures and Tools 
Cracked Boards and Arc-over 
Servicing and Servicing Aids 


Profit Program 


New G-E Profit Program Streamlines Your 
Tube Sales for Fast Turnover, Top 
Volume! 

New G-E Profit Program 


Radio Service Manuals 

Radio — 1961 Manual Registration Coupon 

Radio and Phonograph Service Guide 
Order Coupon 


Radio Service Notes 

Radio — Fading and Intermittents 

Radio — G-E “Silent Partners” Save Service 
Time 

Radio-Motorboating in Transistor Radios 

Radio — C435 and T125 No Audio 

Radio — P675 and P720 Current Readings 

Radio — P710, P711-A Circuit Revisions 

Radio — P715, P765 Antenna Support 
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Radio — P715, P765 Intermittents and 
Motor Boating 

Radio — P715, P765 Loose Leatherette 

Radio — P745 — Low Sensitivity 

Radio — P745 and P750 Circuit Changes 

Radio — P755 Oscillation and Distortion 

Radio — P755 and P805 Voltage Readings 

Radio — RP1120 and AS2 Tone Improve- 
ment 

Radio — T120 Dial Cord Breakage 

Radio — T120 No AM 

Radio — T120 No AM on 1. End of Band 


Rectifiers 


G-E Silicon Controlled Rectifiers May Revo- 
lutionize the Electrical Industry 

New General Electric Germanium TV Rec- 
tifiers with Replacement Guide 

400 MA Germanium TV Rectifier IN1008 

400 MA Germanium TV Rectifiers IN1008 
and 1016 


Remote Control Systems 


G-E Wireless Remote Control System 
(6-Parts) 
G-E Sonic Remote Control System I 


Replacement of 21AP4 with 21ZP4-B 


Replacement of 21AP4 Metal with 21ZP4-B 
Aluminized Glass Picture Tube 


Resistor Substitution Boxes 
Construction Details 


Retrace Elimination 


Horizontal Retrace Elimination Circuit 
Kill that Retrace — Horizontal 
Kill that Retrace — Vertical 


Service Aids 


Bench Mirror ETR-1275 

Fuse and Heater Checker ETR-981A 

Magnetic Swing-Beam Service Light 
EH TR-1593 

Miniature Pin Straightener ETR-2037 

Paper Bags-4, 10 and 14 Lb. Sizes 

Picture Tube Pillow ETR-1469 

Profit Program ETR-2033 and 2034 

Rear Control Extension ETR-2089 

Safety Glass Puller ETR-1592 

Service Call Board ETR-2144 

Service Drop Cloth ETR-1021A 

Soldering Gun Holder ETR-2582 

Soldering Iron Holder ETR-2790 

Soldering Tool ETR-2377 

Techni-talk Binder ETR-2000 

Tele-Clue Binder ETR-1095 

Tool Toter ETR-2338 

Tube Inventory Display Rack ETR-2033 

Tube Puller ETR-1094 

Twin-X Wrench Set ETR-752 

Vinyl Tape with Dispenser ETR-2791 

Wire Stripper ETR-2376 


Service Cases 
Matched Service Case Set 


Service Shop Plans 


A Plan for Success (Complete Service 
Shop) 
Make Your Own Service Bench 


Signal Generators 


AM Signal General in Place of 
Cross-Hatch Generator 


Electronic Components Preview of 1959 — 


G-E ST-16A Color Alignment Generator 
I-F Alignment I 
I-F Alignment II 


Snivets 
Description and Photos 


Snow 
TV Receiver Noise 


Sparker 
Sparker to Check for “Gas” or “Air Leaker” 


Speakers 
TV — Speaker Phasing 


Stereo Components 


Variable Reluctance High Fidelity 
Cartridges 


Stereo Hum Problem 
Description and Correction (6 Parts) 


Successful Service Management 


1959 Business Outlook — A. E. Kimball 
Dealer Modernization — H. B. Nelson 


L. B. Davis 

Increased Electronic Business Forecast for 
1960 — L. B. Davis 

Planning for Success in the Soaring 
Sixties — Andrew E. Kimball 

Profile of the ‘““Boss’”’ — L. M. Robb 

“Swim —or Sink!’ —G. E. Burns 

The Interrelation of Large and Small 
Business — Senator J. Sparkman 

You and Your Customers — 
W. F. Greenwood 

Promote Your Business — F. J. Nataly 

The Four C’s of Credit — K. EK. Kenny 

Small Marketers Aids —A U.S. Government 
Service 

Friendly Tips at Income Tax Time — 
V. R. Dahlgren 


Sweep Transformer Replacement 


TV — “EE” Sweep Transformer 
Replacement } 


Sync Signals and Circuits 
Synchronizing Pulses and Circuits 


Techni-Talk Index 


Complete Index of Techni-talk Vol. 1, No. 1 
thru Vol. 10, No. 2 by issue 

Complete Index of Techni-talk Vol. 1, No. 1 
thru Vol. 18, No. 5—by subjects 


Tele-Clue Index 


Tele-Clues from Vol. 1, No. 1 — 
Vol. 12, No. 6 Indexed by Circuit 


Tele-Clues 


Noniiu tare. 
No. 9 thru 16 
NWewerastinru 24 
Moe ees-imr . 32 
No. 33 thru 40 
No. 41 thru 48 
No. 49 thru 56 
No. 57 thru 64 
No. 65: thre "T2 
No. 73 thru 80 
No. 81 thru 88 
No. 89 thru 96 
No: 97 thru 104 


No: 105° thru .112 
Noe; 118. thru 120 
Wo. 2h. thru 128 
No. 129 thru 183 
No. 1384 thru 140 
No, f4]-thru 148 
No. 149 thru 155 
No. 156 thru 162 
Ne. 168 thru 170 
No. 171 thru 180 
No. 181 thru 188 
No. 189 thru 194 
No. 195 thru 202 
No. 2038-thru. 207 
No. 208 thru 213 
No,p2ia.rnrid 220 


‘Noy 222 thrus223 


Noi. 229. thru 235 
Noi-286 thru, 240 
No. 241. thru 251. 
No. 252 thru, 262 
Now 266 thru. 21S 
No. 274 thru 284 


Tele-Clue Schematics 


“LW” Chassis 
“MM” Chassis 
“M-4” Chassis 
“Me5” i hassis 
“M-6” Chassis 
“MW” Chassis 
“N’’ Chassis 

“8” Chassis 

"J" Ghassis 

‘8G assis 
"1 j-4” “Chassis 
“U-5” Chassis 


Tele-Tips 


Noe. baa thru 5 
No. 6 thru 10 
WNéeita tru 15 


No. 16 thru 20 


No. 21 thru 25 
No. 26 thru 30 
Wo. 31 thru 35 
Nom36-thru 39 
No. 40 thru 438 
No. 44 thru 47 
No. 48 thru 51 
No. 52 thru 55 
No. 56 thru 58 
No. 59 and 60 


No. 68 and 64 
No. 65 thru 67 


No. 68 and 69 


No. -72-and 735 
No. 74 and 75 


Test Equipment 


AM Signal Generator in Place of Cross- 
Hatch Generator ' 

Capacitance-resistance Bridge 

Cathode Ray Oscillograph (2 Parts) 

G-E ST-16A Color Alignment Generator 

Signal Generator — 1 

Signal Generator — 2 

Tube Tester 

Vacuum Tube Voltmeter 


Transistors 


Transistor Theory 

How to Make a Transistor Tester 
How to Make a Transistor Radio 
Power Supply 


Transistor Tester 


G-E Transistor Tester 
How to Make a Transistor Tester 


Tube Testers 


How to Get the Most Out of Your Test Equip- 
ment — Tube Tester 


Tuners 


G-E Model FA-10 and FA-12 Hi-Fi Tuner 
The G-E UHF 103 Tuner (2 Parts) 
The Head-End (2 Parts) 3 
UHF Converters or Tuners 

Servicing TV Tuners (6 Parts) 


TV Antennas 


Television Reception (2 Parts) 
UHF Antennas 
UHF Antenna Installations 


TV Channel Frequencies 
Complete list of channel frequencies 


TV Circuit Description 


D-C Restoration 

Deflection Circuit Waveforms and RF 
Power Supplies 

Horizontal AFC Systems 

Horizontal Deflection Circuits and Kickback 
Power Supplies 

Synchronizing Pulses and Circuits 

The Head-End (2 Parts) 

Video Detector, A.G.C. and Video Amplifier 

Vertical Sweep Circuits 


TV Picture Tubes 


Aluminized Picture Tube Replacement 
Guide > | 

Part I— Phosphor Specifications and 
Implosions | 

Part Il — Electron Gun and Gun Defects 

Part II] —Gun Defects continued and 
Cathode Images 

Part IV — Construction of a Picture Tube 
Tester : 

Open Heaters Due to Arc-Over 

Replacement of 21AP4 Metal with 21ZP4-B 
Aluminized Glass Picture Tube 


TV Receiver Noise or Interference 


TV Receiver Noise 
TV — ‘“U-3” Apparent Ignition Interference 


TV Reception 


Report on UHF Reception 
The Antenna (2 Parts) 
UHF Antenna Installations 


TV Service Guides 
Volumes 1, 2, 3 and 4_ 


TV Service Manuals 
1961 TV Manuals Plan “Ty” andePian “Br 
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TV Service Notes 


Apparent Ignition Interference On “U3” 
Receivers 

Color Receiver —- Models: 21T500, 210700 
and 21C701 

Correction for Overload on Strong Signal — 
“U2” Receivers 

Electrical Safety Test 

Excessive Width — “M4” Sets 

Excessive Width — “U2” Receivers 

Horizontal Jitter in “M4” Receivers 

Identifying Dual Diodes 

Intermittent Channel Selection “M6” 

Pincushioning Correction 

Power Tuning Repairs — “U2” Receivers 

Removal of the Metal Back on “M4” 
Models 

Replacement Sweep Transformers 

Servicing the “M6” Contrast Control Circuit 

Slippage in Fine Tuning Control 

Speaker Phasing on 2-Speaker and 
83-Speaker Models _ 

Special Components in TV Receivers 

Vertical Syne Buzz Trouble-“U2” Chassis 

1961 TV Manual Subscription 

6CD6 Horizontal Output Tube Failures 

6GH8 Replaces 6EA8 in Remote Receivers 


TV Signal Description 
Synchronizing Pulses and Circuits 


TV Sound Systems 


Delta Sound System 
Repair of Ratio Detector Transformers 


TV Test Tubes 
8YP4 Universal Picture Tube 


UHF Reception 


Report on UHF Reception 
UHF Antenna Installations 


VOM & VIVM 


How to Get the Most Out of Your Test Equip- 
ment — VOM — How to Make HV-Multiplier 
How to Get the Most Out of Your Test Equip- 
ment —- Vacuum Tube Voltmeter 


Vertical Circuits 


Kill that retrace — Vertical 
Vertical Sweep Circuits 


Video Amplifiers 
Video Detector, A.G.C. and Video Amplifier 


Video Detectors 


Germanium Diodes in Video Detector 
Circuits 
Video Detector, A.G.C. and Video Amplifier 


What’s Wrong with This Picture? 


What’s Wrong With This Picture? 
What’s Wrong With This Picture? 
What’s Wrong With This Picture? 


eg 


Schematic diagram for ‘“MW” 
line of General Electric receiv- 
ers. These receivers use 19 and 


23 inch electrostatic alumin- 
ized picture tubes. 


NEW TELE-CLUE BINDER 
ETR-1095-A 


A 3-ring binder complete with all 
Tele-Clues and Tele-Clue Schematics 
plus tabbed dividers is now available 
from your General Electric tube dis- 
tributor. This binder will also hold 
over 100 issues of Techni-Talk. Ask 
your distributor for ETR-1095-A or 
use order coupon on page 9. 
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SWITCH SHOWN IN 
CHANNEL 13 POSITION 


SWiTCH SHOWN IN 
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NEW G-E SERVICE AIDS 


Compactron* Sockets 
ETR-2976 


To aid electronic experimenters 
and hobbyists, General Electric now 
is making available through author- 
ized tube distributors a package of 
two 12-pin sockets for COMPAC- 
TRON devices. | 

Several of the six types of COM- 
PACTRON devices now registered 
are appearing in consumer television 
and radio sets in lieu of conventional 
tubes and transistors and are readily 
available in the distributor market. 
It is expected that additional types 
will be registered by the end of the 
year, and that many more will come 
into popular use during 1962. 

A new feature in sockets is in- 
corporated — a raised “key” ridge 
between pins 1 and 12 to help in- 
serting the COMPACTRON device 
*T.M. General Electric Co. 
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in hidden locations. The pins are 
numbered on the bottom of each 
socket. . 

The pair of sockets are packaged 
in a plastic bag and are available 
from G-E tube distributors. If your 
distributor is unable to supply you, 
use the coupon on page 9 and mail 
to our Chicago warehouse. The sock- 
ets call for a chassis hole of 11%- 
inch diameter and mounting holes 
spaced lis inches center-to-center. 


Plastic Service Case 
ETR-2700 


The first real innovation in service 
cases makes this the most durable 
case you can own. It’s built like fine 
luggage — from tough Royalitet+ 
plastic, with aluminum binding, and 
luggage-type fasteners. Rugged! 


Bump it, bang it, drop it — this case’ 


can take it. Resists scarring or 
splintering. It’s waterproof, won’t 
stain, even resists acids, wipes clean. 

Large Capacity — Here’s plenty 
of space to carry a practical tube re- 
placement inventory and __ tools 
(224%,” long, 834” wide, 15” high). 
Two top sections with egg-crate Sep- 
arators hold 152 miniature and 90 
GT-type tubes. Snap-down curtains 
have extra pockets for job tickets, 
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characteristics booklet and _ service 
tools. Carry 65 large glass tubes or 
volt-ohm-milliammeter and _ other 
tools in the big base section. 

Lightweight — it weighs just 8 
lbs. — 4 ibs. less than most cases of 
comparable capacity. 

Get this newest G-E Service Aid 
from your General Electric tube dis- 
tributor, or mail coupon on page 9 
to Chicago warehouse. 
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G-E SONIC REMOTE 


The transmitter used in the G-E 
sonic remote control system was 
described in the Volume 13, No. 5 
issue. In this issue the receiver used 
in this system will be discussed. 


The Sonic Remote Receiver 


The G-E sonic remote control sys- 
tem requires a sonic receiver oper- 
ating in the 40 KC range. The sys- 
tem actually provides three func- 
tions: changes channels, turns the 
main receiver off at a predetermined 
channel position, and provides four 
steps of audio level change. | 


The receiver circuitry shown in 
Fig. 1 is straight forward in design 
being comprised of four audio am- 
plifier sections with the frequency 
centered at 40 KC and two relay con- 
trol amplifiers. 


In tracing the signal from the 
transmitter to the relays, it is first 
necessary to understand that the 
signal produced by the transmitter 
is a 40 KC note without additional 
modulation. 


_ This is important to this remote 
system which is designed to be free 
of modulation and noise pick-up. A 
customer doesn’t want his channel 
changed each time a fork or spoon 
is dropped on the floor. What could 
be worse than to have the television 
come on full blast because the keys 
were rattled in the door when trying 
to enter at some late hour? This is 
true of any noise produced. There 
should be immunity from false trip- 


ping and the General Electric unit is 


well prepared for this feature. 


Returning to the circuitry of the 
receiver, the transducer (pick up) 
is of the ceramic type as detailed in 
the transmitter discussion. This unit 
is mounted at the front of the tele- 
vision cabinet and the transmitter 1s 
directed towards the pick up. The 
received signal is coupled to the first 
amplifier grid circuit which is a high 
gain triode section of a 6GH8. In 
this circuit the grid igs tuned by 
the capacity of the transducer to- 
gether with a tunable coil and par- 
alleded capacitor combination. The 
input section is designed to have a 


flat response over a 5 KC range 
centered at 40 KC. 


The output from the triode is cap- 
acitively coupled to the pentode sec- 
tion of the same 6GH8 and the signal 
is amplified further. The third and 
fourth amplifier sections provide ad- 
ditional gain for weakest signals but 
mostly provide limiting for normal 
and strong signals. The grid circuit 
of the third amplifier-limiter stage 
contains Test Point I which is used 
to view the over all response of the 
first two amplifier sections and is 
used to set the frequency and band- 
width requirements of L701. 


The output of the fourth amplifier 
is capacitively coupled to two tuned 
circuits, one set at 89.0 KC, the 
other for 41.0 KC. Any signal reach- 
ing these tuned circuits at the spec- 
ified frequency will be passed to an 
associated half wave rectifier and the 
resulting positive voltage developed 
will then be filtered and directly fed 
to the grid of an appropriate voltage 
amplifier. 


The voltage produced from the 
41.0 KC output is fed to a triode am- 
plifier grid which has a single pole 
relay operating coil in its plate cir- 
cult. This relay, when closed, com- 
pletes the ground circuit for the 
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Fig. 1. Schematic diagram of ceramic type transducer receiver. 


channel select motor of the power 
tuning assembly. 


The 389.0 KC-produced voltage is 
fed to the grid of a pentode which 
has in its plate circuit the coil of a 
stepping relay. This provides selec- 
tion of four levels of volume for the 
receiver. The greater gain of the 
pentode is necessary for driving the 
larger relay coil. 


Each of the above mentioned volt- 
age amplifiers is maintained at cut 
off by applying a negative voltage 
supplied from a bias rectifier circuit. 
Additional bias is produced when 
noise 1s encountered to improve the 
noise rejection capability. On the 
schematic, notice C706, a .1 mfd cap- 
acitor, is tied from the screen of the 
fourth 40 KC amplifier to the bias 
voltage line. Any modulation present 
on the 40 KC carrier will appear as 
an AC signal on this screen grid. 
This AC signal is then rectified by 
the reverse section of the bias rec- 
tifier which is a special type of dual 
diode Y702. The resulting negative 
voltage developed is filtered by C717 
and added to the bias voltage already 
established thus holding the am- 
plifiers more fully cut off during 
noise bursts. 


continued in next issue 


TESTING NEWER TYPE PICTURE 


‘Using Cathode Ray 
Tube Checkers 


Most radio and television service 
dealers have and use tube checkers 
for determining the degree of good- 
ness of receiving tubes in equipment 
which they are servicing. These 
checkers are made by reputable test 
equipment manufacturers and in- 
variably give the service dealers the 
information they would like to know. 

In recent years, cathode ray tube 
checkers have also become quite pop- 
ular. They are used to test picture 
tubes for cathode emission, cutoff, 
shorts or leakage, and in more elab- 
orate models may be used for cath- 
ode “rejuvenation” or open element 
repair. These, too, are usually well 
designed, and their place in the 
service industry is not to be denied. 

However the person using a 
cathode ray tube checker must use 
discretion in interpreting the results 
indicated by this measuring in- 
strument. The readings for cathode 
emission and cutoff are the ones 
which must be properly evaluated in 
terms of the specific tube type being 
tested. 

Why are the emission and cutoff 
readings subject to question? The 
basic reason is the variation in pic- 
ture tube characteristics, or more 
specifically, the design of the elec- 
tron gun. Electron guns are usually 
of two types: magnetic focus where 
an external magnet is used to focus 
the beam of electrons on the tube 
face; and electrostatic focus where 
one or two electrodes are added to 
the electron gun to provide the 
means for focusing the electron 
beam. 

Both gun types contain five basic 


elements: filament, cathode, first 
grid (brightness control), second 
grid (pre-accelerating electrode), 


TUNER CLEANING 


Most sets are in the shop periodically. 
When they are in, the tuner usually 
needs to be cleaned. If the tuner is 
cleaned it has been my experience to 
forget, on the next occasion, whether 
the tuner was cleaned the last time 
or not. If the tuner is marked with 
date and initials, you know at a glance 
the last time it was cleaned and by 
whom. 


Gerald Chambers 
8415 - 25th 
Lubbock, Texas 


and a high voltage anode. The fila- 
ment heats the cathode causing it to 
emit electrons. The first grid con- 
trols the quantity of electrons allow- 
ed to flow towards the tube face. The 
second grid provides the initial im- 
petus to propel the electron beam 
forward. The high voltage anode 
gives the electron beam the neces- 
sary velocity with which to strike 
the phosphor screen on the tube face 
to cause it to emit visible light. 


Most tube types registered prior 
to 1958 had the same emission and 
cutoff voltage applied to the first 
grid fell in the range of —28 to —72 
volts. This gave cathode emission 
readings of approximately 600 to 
1400 microamperes at zero bias on a 


new tube. These values did not dif- 


fer substantially whether tested with 
anode voltage applied (as in a tele- 
vision receiver) or not (as in a tube 
checker ). 

Recently, however, there has been 
a significant change in electron gun 
design and resultant tube character- 
istics. Second grid voltage ratings of 
50, 450 and 500 volts are quite com- 
mon. Changes in cutoff range have 
also been introduced. This means 
that tube checkers designed for the 
conventional ratings of a few years 
ago may no longer tell the complete 
or proper story about the new tube 
types’ emission and cutoff. If a tube 
requires a second grid voltage of 
450 volts to draw sufficient emission 
from the cathode, such as_ types 
17DLP4 and 21ESP4, for example, 
then a tube checker with only 300 
volts available may indicate that 
tube to have low emission when 
actually it is not defective. 

Similarly, many new tube types 
have been designed to operate with 
only 50 volts applied to the second 
grid. Types 19AJP4 and 21CXP4 are 
typical examples. When checked with 


RADIO NOISE 


Several customers have complained 
of excessive background noise in new 
AC-DC table model radios. Upon check- 
ing, we found these sets did not readily 
reject noises such as fluorescent lamp 


hash, motor hash generated by small 


appliances, etc. We also found that, 
possibly as an economy measure, the 
usual capacitor across the power line 
was left out by the manufacturer. 
When the capacitor shown in the dia- 
gram was added most of the interfer- 
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300 volts on the second grid, the 


tube may indicate a better emission 
level than it really has under its nor- 
mal operating conditions. There are 
tube checkers which have had pro- 
visions incorporated to apply 50 
volts to these tubes. Yet even this 
might not be adequate. In certain 
electron gun designs of the low sec- 
ond grid voltage variety, it is actual- 
ly necessary to apply voltage to the 
anode, perhaps as high as 16,000 to 
20,000 volts, to draw the normal 
emission from the cathode. Such 
voltages are obviously not supplied, 
nor should they be, by a _ tube 
checker. 

The purpose of this article, there- 
fore, is to advise service dealers of 
the problems and pitfalls which 
might be encountered in using cath- 
ode ray tube checkers. They can be 
a valuable tool, but only when read- 
ings obtained are properly interp- 
reted. Picture tube performance in 
the television receiver is still the 
overriding criterion. The function of 
the tube checker is to help the dealer 
locate the actual source of trouble in 
the set. 


ence was eliminated. The alternate cir- 
cuit should be used for more effective 
filtering. The chokes are filament r-f 
chokes commonly used in many port- 
able TV sets. The capacitors are 600V 
tubulars. 


Charles Bartley 
H&L Electronics 
P.O. Box 125 
Medford, Oregon 


Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 


: 
| 
| 


tte eS ee Oe gett eg 


— 


SERVICING TELEVISION TUNERS V 


In the last issue a test set-up for 
checking tuner sensitivity was de- 
scribed. In this issue tuner faults, 
symptoms and trouble-shooting hints 
will be given. 

If it has been definitely established 
that the trouble is located in the 
tuner, the first and most obvious step 
to be taken is to replace the tuner 
tubes with known good tubes. Keep 
in mind that when making tube re- 
placements, slight differences in 
their interelectrode capacities may 
cause detuning of the tuner circuits 
and it is therefore important to 
check the R-F alignment and make 
adjustments when necessary. 

When an oscillator tube is re- 
placed, the fine tuning range should 
be checked and adjustments made 
to the oscillator circuits if this 
range is inadequate. Make sure the 
correct tube types are being used in 
the tuner. For this and other per- 
tinent information concerning cir- 
cuitry refer to the service notes ap- 
plicable to the specific tuner. 

Tube Trouble 

The following list of troubles may 
be caused by defective tubes: 

a) No output — inoperative R-F 
or oscillator-mixer tube. 

b) Low sensitivity — inoperative 
R-F tube. Some of the earlier R-F 
tubes developed shorts which could 
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Fig. 1 Photograph of tuner showing feed-thru 
capacitors. 


cause the plate resistor to open up 
or change value. When this tube is 
replaced, and if the tuner sensitivity 
is still low, check the plate resistor. 
Generally, a visual check for char- 
ring or discoloration of this resistor 
will suffice to indicate whether or 
not it is defective. 


c) Apparent overload — Gassy 
R-F tube. 
d) Extraneous tweets — Some- 


what similiar to R-F interference, 
displayed as a herringbone pattern 
in the picture — Faulty oscillator 
tube. 

e) Oscillator drift — Faulty osci- 
llator tube. 

f) Noisy — A noisy tube may be 


- detected by lightly tapping the tube 


while watching the result in the pic- 
ture. 
Other Tuner Defects 
When it has been ascertained that 
the defect is not caused by a tube, 


the tuner shield should be removed | 


and a visual inspection made of the 
components. Look for obvious faults 
such as a charred resistor, broken 
lead or ‘‘dress” short. 

If the trouble cannot be located 
by this means, the next step is to 
check socket voltages, preferably 


with the tubes inserted and with 
normal voltages supplied to the tun- 
er. If a voltage point is dead or 
considerably lower than normal, the 
fault may be due to an open or off 
value 


resistor, shorted capacitor, 


R-F @ GF SWEEP 
INPUT TO MIXER 


i-F SWEEP TO 
MIXER PLATE 


TEST CHASSIS 
I-F & VID. DET. 


\ 
I-F OUTPUT 
SECTION 


ANTENNA INPUT 
TRANSFORMER 


VIDEO DET. 
OUTPUT TO 
SCOPE 
Fig. 2 Block diagram showing direction of 
signal and signal insertion areas. 


open coil or switch contact. These 
defects can be located by checking 
the voltage at the tie point of each 
component starting at the source of 
that voltage and progressing toward 
the socket. During this check, do not 
overlook feed-through capacitors as 
the source of trouble. See Figure No. 
L. 

Occasionally, a feed-through cap- 
acitor shorts or, if cracked, may 
cause leakage resulting in low 
voltage. These units consist of a 
ceramic sleeve enclosing a conductor 
lead and are generally in the order 
of 100 and 1000 uuf thus providing 
an effective R-F bypass between the 
lead and the mounting point. They 
are mounted through the top deck 
of the tuner and used to couple the 
plate, filament and AGC supplies to 
the internal sections of the tuner. 
Some tuners incorporate additional 
feed-thru units which are mounted 
between sections inside the tuner 
compartment. 

An easy method of testing for a 
shorted feed-thru or other’ bypass 
capacitors in a supply line is to re- 
move the tuner tubes, detach all in- 
put leads to the tuner and check be- 
tween the input point and tuner 
chassis using an ohmmeter. 

The filament and AGC input points 
on all types of tuners should show 
an open circuit. There are several 
variations in the resistance meas- 
ured between high B+ and low B+ 
to ground depending upon the type 
tuner. Tetrode type tuners should 
Show an open circuit on the high B+ 
point and no lower than 33K ohms 
on the low B+ point. Cascode tuners 
should show an open circuit on the 
low B+ and no lower than 150K 


ohms on the high B+. Pentode types 
should show an open circuit on both 
high and low B+. | 

It is advisable to refer to the 
applicable schematic for the correct 
values of bleeder resistors when 
making this test. 

If the foregoing checks do not 
divulge the source of trouble, it can 
be assumed that the fault must be 
due to a component not directly as- 
sociated with the plate, filament or 
AGC supplies. To locate this defect, 
much time and effort can be saved if 
a point to point procedure is used to 
identify the particular tuner section 
containing the fault. 

This can easily be accomplished by 
using the sweep generator to inject 
a signal into certain areas of the 
tuner and thus in a step by step 
manner eliminate the normal oper- 
ating sections and identify the sec- 
tion containing the defect. By re- 
ferring to the block diagram, Figure 
2 illustrating the direction of the 
signal through the tuner, the logic 
of following this type of procedure 
will become apparent. 

For these tests, the tuner is 
broken down into three major sec- 
tions — R-F, mixer and oscillator. 
In addition, there are two subsec- 


tions — antenna input transformer 


and the I-F output. This allows us 
to check each of five sections of the 
tuner thereby localizing the defect. 

The oscilloscope is connected to 
the test chassis video output and the 
sweep signal injected into various 
points starting with the mixer stage 
and progressing toward the antenna 
input until the inoperative section 
is identified. Normal plate and fila- 
ment voltages should be supplied to 
the tuner and a —3. volt bias to the 
AGC terminal. 


(To be continued) 
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Kit K-100 
Stock Saver Kit 


prerernrey “ ‘ macnasnnncenntenadnenctenmeemaan 


— — AS — GG — AO — —| YO — — — 


Quantity 


1 
1 
id 
1 
1 
1 
1 
1 
1 
1 


— 


Quantity 


Dealer Cost: 


List Price: 


SERVICE DESIGNED 


ic @ 


etn eae Kit K-101 
Top-Opening Kit 
19 electrolytic tubular in 
the 14 most popular ratings. 
OPGGIIGKS — ices. 00e-0ts. tek $30.00 
RAE) oh it Badin ons eee oe 4.98 
$34.98 Value 
COG Tore. Vins Se $17.95 
AAR Cece ge a eRe a .N/¢C 


2 
5-8 
8-10 
8-10 

12-16 

16-20 

15-20 

16-25 

30-40 

25-50 

40-60 

60-80 


Kit K-201 
Metal Stocking Kit 


Ratings 
Mfd up to 450V. 


Mfd up to 450V. 
Mfd up to 150V. 
Mfd up to 450V. 
Mfd up to 450Y. 
Mfd up to 350V. 
Mfd up to 475V. 
Mfd upto SOV. 
Mfd up to 450V. 
Mfd upto SOV. 
Mfd up to 150V. 
Mfd up to 450V. 
250-500 Mfd upto SOV. 


20-30 Mfd up to 150V. 
40-50 Mfd up to 150V. 


Contains 16 most popular electrolytic and 


ae twist-prong types. 


XC1-6 

XC1-10 
XC1-15 
XC1-16 
XC1-17 
XC1-18 
XC1-19 
XC1-20 
XC1-21 
XC1-22 


XC2-4 
XC2-5 
XC2-14 


XC2-25 


XC3-40 


XC4-80 


hi 
} 
} 
: 
| 


List Price: 


Dealer Cost: 


35-50 

60-100 
100-125 

80-140 
100-150 
100-150 
100-160 
120-200 
100-200 
a oe 


120. 300 
8-10 
8-10 

15-20 
15-20 
30-40 
30-40 
30-40 
30-40 
30-40 
30-40 
30-40 
30-40 
30-40 


Capacitors 
Kit 


Ril 


Ratings 


Mfd 
Mfd 
Mfd 
Mfd 
Mfd 


‘Mfd 


Mfd 
Mfd 
Mfd 
Mfd 
Mfd 
Mfd 
Mfd 
Mfd 


Mfd 
Mfd 
Mfd 


Mfd 


Mfd 
Mfd 


Mfd 


Mfd 
Mfd 


Mfd 
Mfd 


up to 450V. 
up to 150V. 
up to 450V. 
vp to 150V. 
up to 150V. 
up to 350V. 
up to 250V. 
up to 150V. 
up to 300V. 
up to 150V. 
up to 200V. 
up to 200V. 
up to 500V. 
up to 500V. 
up to 450V. 
up to 450V. 
up to 450Y. 
up to 450V. 
up to 450V. 
up to 450V. 
up to 450V. 
up to 450V. 
up to 450V. 
up to 450V. 
up to 450V. 


...$50.00 
5.00 


$55.00 Value 


..-$29.95 


Quantity 


RO NR AO 


Kit K-309 


Quantity 


Ce ee ee er 


Plastic Kit for handy carry- 
ing with 15 electrolytic tu- 
bular units in the 12 most 
popular ratings. 


Capacitors $24.00 
Plastic Kit.. 1.69 


$25.69 Value 


Capacitors $14.40 
Plastic Kit ....N/C 


List Price: 


Dealer Cost: 


Ratings 


5-8 Mfd up to 450V. 
8-10 Mfd up to 150V. 
12-16 Mfd up to 450V. 
16-20 Mfd up to 350V. 
25-50 Mfd upto 5OV. 
40-60 Mfd up to 150V. 
60-80 Mfd up to 450V. 


ee Mfd up to 150V. 
40-50 Mfd up to 150V. 
oe Mfd up to 150V. 

40-50 Mfd up to 150V. 

8-10 Mfd up to 450V. 
15-20 Mfd up to 475V. 
30-40 Mfd up to 450V. 


Stock Saver Kit for Miniature Electrolytics 
14 most popular miniature electrolytics. 


List Price: Capacitors ....$22.50 
le: a eee Re 2.98 

$25.48 Value 
Dealer Cost: Capacitors ....$13.44 
aes ee oe N/C 


Ratings 


1-2. Mfd up to 50V. 
3-5  Mfd up to S50V. 
6-10 Mfd up to 25V. 
15-25 Mfd upto 15V. 
15-25 Mfd up to 25V. 
15-25 Mfd up to S50V. 
20-35 Mfd up to S50V. 
25-50 Mfd upto 15V. 
50-100 Mfd upto 6V. \ 
50-100 Mfd up to 15YV. 
50-100 Mfd up to 25V. 
75-150 Mfd upto 6V. 
100-200 Mfd upto 3V. 
100-200 Mfd up to 15V. 


saan nnnecionnhseiiinsaaaRoeKidepiane ame 


OD cco (MAL Type) 


Top-Opening Kit 


Plastic kit for handy carrying with 21 of © 


the five most popular paper-mylar* 


ratings. 


Quantity Ratings 

a MAL-6D5 .005 Mfd @ 600V. 

6 MAL-6S1 .O1 Mfd @ 600V. 

3 MAL-682 .02 Mfd @ 600V. 

6 MAL-6S5 .05 Mfd @ 6007. 

3 MAL-6P1 1 Mfd @ 600V. 
List Price: Capdcitors 225.2 $7.20 
Plastic Kit 2. 255 

: $7.75 Value 

Dealer Cost: Capacitors <2 $4.32 
3 Plastic Kit. N/C 


04410% 
G.E. 


Kit K-500 (MPC Type) 
Top-Opening Kit 

Plastic kit for handy carry- 
ing with 21 of the five most 
popular paper-mylar* 
ratings. 


Ratings 
.005 Mfd @ 600V. 


MPC-6D5 


MPC-6S1 .0O1 Mfd @' 600V. 
MPC-6S82 .02 Mfd @ 600V. 
MPC-6S5 .05 Mfd @ 600V. 


MPC-6P1 sd Mfd @ 600V. 


List Price: Cipcciiees. Gor Ge $7.20 
PUCUSTIG RAG cocwcnocepondpeanaucecns oo 

$7.75 Value 
Dealer Cost: . Capacitors‘... i:.......2....--. $4.42 


SR se ES | a i oo ee N/C 


Kit K-409 (MAL Type) 
Stock Saver Kit 


Contains 68 paper-mylar* 


capacitors in 
the 9 most popular ratings. 


Ratings 
001 Mfd @ 600V. 


MAL-6D1 


6 MAL-6D2 .002 Mfd @ 600V. 
10 MAL-6D5 .005 Mfd @ 600V. 
10 MAL-6S1 .01 Mfd @ 600V. 

6 MAL-6S82 .02 Mfd @ 600V. 

6 MAL-6S3 .03 Mfd @ 600V. 

6 MAL-6S47 .047 Mfd @ 600V. 
10 ~MAL-6S5 .05 Mfd @ 600V. 


.1 Mfd @ 600V. 


MAL-6P1 


List Price: Capacitors’ 2.0) ee: $21.60 
Wit oa 2.98 

: $24.58 Value 
Dealer Cost: Capacitors: =... ee. $12.96 
eS ae N/C 


Kit K-509 (MPC Type) 
Stock Saver Kit 


Contains 68 paper-mylar* 
the 9 most popular ratings. 


capacitors in 


Quantity Ratings 


10 MPC-6D1 .001 Mfd @ 600V. 
6 MPC-6D2 .002 Mfd @ 600V. 
10 MPC-6D5 .005 Mfd @ 600V. 
10 MPC-6S1 .O1 Mfd @ 600V. 
6 MPC-6S82 .02. Mfd @ 600V. 
6 MPC-6S3 .03 Mfd @ 600V. 
6 MPC-6S847 .047 Mfd @ 600V. 
10 MPC-6S5 .05 Mfd @ 600V. 


MPC-6P1 .l Mfd @ 600V. 


‘List Price: Capacitors t5 cin. eee $21.60 
BLE: Yu ditacieden eee ee 2.98 

$24.58 Value 
Dealer Costs. Capacitors: <2ccaccnicscoest $12.96 
"eh et ter N/C 


Kit K-415 (MAL Type) 
Stock Saver Kit 


Contains 108 of 
15 popular rat- 
ings of paper- 
mylar* type ca- 
pacitors. 


Quantity Ratings 


10 MAL-6D1 .001 Mfd @ 600V. 
5 MAL-6D2 .002 Mfd @ 600V. 
5 MAL-6D3 .003 Mfd @ 600V. 
5 MAL-6D33 .0033 Mfd @ 600V. 
5 MAL-6D4 .004 Mfd @ 600V. 
8 MAL-6D47 .0047 Mfd @ 600V. 

10 MAL-6D5 .005 Mfd @ 600V. 
4 MAL-6D68 .0058 Mfd @ 600V. 

10 MAL-6S1 01. Mfd @ 600V. 
8 MAL-6S2 02 Mfd @ 600V. 
8 MAL-6S3 .03 Mfd @ 600V. 
8 MAL-6S33 .033 Mfd @ 600V. 
8 MAL-6S47 .047 Mfd @ 600V. 

10 MAL-6S5 .05 Mfd @ 600V. 
4 MAL-6P1 a Mfd @ 600V. 


List Price: Capacitors © 12 983.42 
Kit 5 4.98 

$38.40 Value 
-‘Dedler.Cost: Capacitors: 24... $19.92 
Kit. N/C 


Kit K-515 (MPC Type) 
Stock Saver Kit 


Contains 108 of 15 popular ratings of 
paper-mylar* type capacitors. 


Ratings 
Mfd @ 600V. 


MPC-6D1 001 


5 MPC-6D2 .002 Mfd @ 600V. 
is) MPC-6D3 .003 Mfd @ 600V. 
5 MPC-6D33 .0033 Mfd @ 600V. 
2 MPC-6D4 .004 Mfd @ 600V. 
8 MPC-6D47 .0047 Mfd @ 600V. 
10 MPC-6D5 .005 Mfd @ 600V. 
4 MPC-6D68 .0068 Mfd @ 600V. 
10 MPC-6S1 .O1 Mfd @ 600V. 
8 MPC-6S2 02. Mfd @ 600V. 
8 MPC-6S3 03 Mfd @ 600V. 
8 MPC-6S833 .033. Mfd @ 600V. 
8 MPC-6S47 .047 Mfd @ 600V. 
10 MPC-6S5 .05 Mfd @ 600V. 
4 MPC-6P1] me Mfd @ 600V. 


List Price: COPING TSS Soe dones' cv daehed $33.42 
ee 4.98 

$38.40 Value 
Decter Cost: 4 cGORGCIOPs 5 baiuccounsvecattacens $19.92 
ee sh rene s, N/C 


Listed below is a summary of sig- 
nificant characteristics for each of the 
G-E Black-Daylight picture tubes. 


8XP4 
90° TEST TUBE 
Overall Length 117%”, Neck Length 


Ty" 
PLGaLer Omer Wate. | tery. tee As ae 63V, 0.6A 
Anode Voltage, Absolute Max....... 22K V 
External Goating” 1 uite...-....24..:..2 none 
Base Drawing Numbev...................... 128 


17CRP4 
90° LOW G VOLTAGE 
Overall Length 145%”, Neck Length 
5% " 
Pipe ye Uipee 20 Ol ee dh. 6.3V, 0.45A 
Anode Voltage, Absolute Max..... 17. 6KV 
External, Coating in wut.....:. 1700/2200 
Base Drawing Numbev....................---. 12L 


rT TP 


8 G-E BLACK-DAYLITE PICTURE TUBES 
NOW AVAILABLE 


19AXP4 
114° 450 MA HEATER 


Overall Length 11%”, Neck Length 
Al” 

PRBACEW fon slis ck eli eo renters 6.3V, 0.454 

Anode Voltage, Absolute Max....... 20K V 

External Coating in uuf.......... 1000/1500 

Base Drawing NNumber-:...--..-----....:.. SHR 


23EP4 
110° SAFETY GLASS LAMINATED 
TO TUBE FACE; LOW G; VOLTAGE 
Overall Length 157%”, Neck Length 
HZ ‘I 
Dieabe gee a areas 6.3V, 0.64 
Anode Voltage, Absolute Max....... 22K V 
External Coating in uuf.......... 1700/2500 
Base Drawing Numbev...:.......:....---. 8KP 


23JP4 | 
110° SAFETY GLASS LAMINATED 
TO TUBE FACE; LOW G, VOLTAGE 
Overall Length 1576”, Neck Length 
53" 
Lee IE, er 6.3V, 0.454 
Anode Voltage, Absolute Max....... 22K V 
External Coating in uuf........ 2000/2500 
Base Drawing Numberi..t.......-< TRA 


24AUP4 
90° VERY SHORT NECK 
Overall Length 18%”, Neck Length 
AY” 
POCO K @ ee. Nook ary ee oes aw 6.3V, 0.6A 
Anode Voltage, Absolute Max....... 22KV 
External Coating in wuf.......... 1700/2500 


Base’ Drawing Numbet:..2o.......---2 12L 
24AVP4 
110° 2.35 VOLT HEATER 
Overall Length 141%”, Neck length. 
438" 
FIGS CE ent! Rie oe 2.80V,°0.6A 


Anode Voltage, Absolute Max....... 20KV 
External Coating in uuf.......... 1700/2500 
Base Drawing Numbev...................--- 8JK 


27LP4 
90° MAGNETIC FOCUS 
Overall Length 2436”, Neck Length 


Anode Voltage, Absolute Max.....24. 2KV 
External Coating in uuf.............. 250/400 
Base Drawing Numbev....................-.-- 12N 


G-E ANNOUNCES 21FDP4 BLACK-DAYLIGHT PICTURE TUBE 
Replacement for 21EAP4 in Philco Models 9L37, 9L37U, 9L38, 9L38A, 
OL38U, 9L38AU, 9L60, 9L60U, 10L60 and 10L60U 


General Electric has recently in- 
troduced the Black-Daylite 21 FDP4. 
This tube type is a replacement for 
the 21EAP4 which may not be avail- 
able. 


SHORT OUT THIS RESISTOR 


10L60 


WRS eo 
9L60 


WR4(7 OHMS 


Fig. 1 PHILCO 9L60, 9L60U, 10L60, and 10L60U 


These chassis have conventional (parallel) 


heater wiring, 
filament dropping resistor must be shorted out. 


Since the 21FDP4 has a heater 
rating of 6.3 volts at 600 milliam- 
peres and the 21EAP4 has a rating 
of 2.34 volts at 600 milliamperes, it 
will be necessary to short out the 


and the 


filament dropping resistor as shown 
in Figures 1 and 2. 

A label is included with each tube 
indicating that the receiver circuitry 
has been modified for the improved 
21FDP4. This label should be in- 
stalled near the model number and 
tube location label on the receiver. 


oh 


SHORT OUT 8 OHM 
SECTION OF WR3 


Fig. 2 PHILCO 9L37, 9L37U, 9L38, 9L38A (and 9L38AU 
These chassis have series string heater circuits, and the 8-ohm section 


of WR-3 must be shorted out to correct for the higher voltage re- 


quired for type 21FDP4. 
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volt molded 


node of pic- 
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nificant cl 
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Overall 
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Heater -.- 
Anode Va 
External 
Base Dr 


9( 
Overall 
514 dd 
Heater .-.- 
Anode V 
Externa 
Base Dré 


Tele-Clue M-285 Tele-Clue D-288 
Receiver: G-E “U-4” line (See “U-4” Tele-Clue Receiver: G-E “U-4” line. 
Schematic). Component: R-306 Globar 600K ohms aot) is 
Component: R-250, 47K ohm, 1 watt resistor — INCREASED TO 1 MEGOHM. 


Circuit: V6B Keyer grid voltage divider. | Symptom: Shrinkage at both top and bottom. 
Symptom: Blank raster due to AGC overload which 


blocked out both video and audio. 


a 


a 


——— 


Tele-Clue M-286 Tele-Clue D-289 
Receiver: G-E “U-4” line. Receiver: G-E ‘“U-4” line. 
Component: C-252, .047 mfd., 20%, 200 volt molded Component: C-306, .022 mfd, 20%, 1000 volt molded 
capacitor — OPEN. capacitor — OPEN. | 
Circuit: AGC filter in plate circuit of VI5A AGC Circuit: Vertical blanking circuit to cathode of pic- 
clamp tube. ture tube. 


Symptom: Horizontal hunting, horizontal distortion 
when stabilized and some _ horizontal 
shading. 


Receiver: G-E “U-4”’ line. 
Component: C-252 .047 mfd, 20%, 200 volt molded 


Circuit: AGC filter in plate circuit of V15A AGC 
‘clamp tube. | : 

Symptom: Blank raster due to AGC overload. Buzz 

in audio. 


FILE THIS SHEET IN 


DECREASED TO 4.7K ohms. > Circuit: Vertical oscillator, V9A, plate circuit. 


+ 


Symptom: Visible vertical retrace lines. 


This page of Tele-Clues has been punched for 
insertion in your Tele-Clue binder. These binders 
which contain two hundred and eighty-four Tele- 
Clues and an index sheet are available through 
your local G-E tube distributor or from our 
Chicago warehouse. Ask for ETR-1095-A or use 
order coupon on Page 9. 


The letter which precedes each Tele-Clue num- 
ber identifies the circuit in which the defect 
exists. Please enter the Tele-Clue number in the 
proper column on the index sheet according to 
the key letter. 


Tele-Clue M-287 


capacitor — SHORTED. 


+ —? 
| ‘ e Me E, i ae a . eee oir tae earn a A eP Leseee ee ~ dd See ~ - . u : r ri 
: z ess: NS 2 1 . . 


: TELEVISION 
\ | é | 1962 TV SERVICE MANUALS PLAN E $8.00 


PLAN D STILL $5.00 PLAN E enters your subscription for G-E TV Service 


Your early subscription to ‘““PLAN D” will assure Manuals just as in Plan D © 

you of receiving prompt delivery of accurate service 

data now being prepared for publication in General PLAN E also puts you on the mailing list for all 
Electric Television Service Manuals for 1962. 1962 publications released to keep Deal- 


ers and Servicemen up-to-the-minute on 


SCHEMATIC DIAGRAMS General Electric Console Phonographs. 


with waveforms 
and voltages 


ALIGNMENT DATA 
with test equipment 


You Will Receive Full Service Information Covering 


Tele-Clue D-293 CONSOLE PHONOGRAPH MODELS 


Tele-Clue D-290 


Receiver: G-E “U-4” line. connections and | schematic Diagrams 
° : zs 66 Bi aie ] ; ° 
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GENERAL SO ELECTRIC 


The ninth edition of 


“Essential 
Characteristics”, the General Elec- 
tric handbook on receiving tubes, 
television picture tubes and replace- 


ment capacitors, 1S now available 


from your General Electric tube dis- 
tributor. 


Vol. 14, No. 1 
In this issue: 


The new tube type characteristics 
added in this edition bring to 1736 
the total number of receiving tubes 
listed. For convenience, Five-Star 
and special-purpose tubes now are 
integrated with entertainment type 
tubes in one alpha-numerical listing 
section. 7 


As before, the book includes typi- 
cal characteristics curves, tube out- 
line drawings, circuit diagrams 
showing typical applications of re- 
celving tubes and capacitors, and 
construction data for speaker en- 
closures. 


Tube classification. charts . have. 
been expanded to facilitate reference 


to similar types. Cross-reference list- 
ings of prototypes for Five-Star and 
cther special-purpose types have also 
been added. 


Another innovation is the listing 
of service aids and technical pub- 
lications which are available through 
General Electric tube distributors. 


Get the new ETR-15J from your 
distributor, or if he is unable to 
supply you, use order coupon on page 
seven. 


March, 1962 


ELECTRONIC COMPONENTS DIVISION 


GENERAL GQ) ELECTRIC 


OWENSBORO, KENTUCKY 


Capacitor Tab Adjuster 


ETR-2968 


Here is a new General Electric 
service aid to simplify the removal 
and installation of twist-prong elec- 
trolytic capacitors. 44 

The hollow tip fits perfectly over 
the mounting tab. The old capacitor 
is removed by placing tab adjuster 
over each mounting tab and rotating 
until tab breaks off. A new capac- 
itor is installed by inserting tabs in 
mounting holes. With tab adjuster 
in place rotate each tab about 45°. 

Ask your General Electric Service- 
Designed Capacitor distributor for 
ETR-2968. If he is unable to supply 
you with this time saving tool, use 
coupon on page nine. 
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G-E SONIC REMOTE CONTROL SYSTEM III 


The ceramic type transducer re- 
ceiver was partially described in the 
last issue. In this issue, the balance 
of this receiver will be discussed 
plus the electrostatic type transducer 
receiver. 

Sensitivity Control 


A sensitivity control R720 at bot- 
tom of Fig. 1 in Vol. 13, No. 6 issue, 
provides adjustment for various tube 
characteristics and noise levels. 
There are possible situations where 
the sensitivity control could be set 
so high as to keep the voltage am- 
plifiers biased beyond cut off at all 
times. This could be true where the 
noise is at sufficient level to produce 
a high bias voltage in the manner 
just described. 

A simple power supply is all that 
is required to supply the necessary 
B+ and bias. A single half wave 
germanium rectifier is used to pro- 
duce the +135V. The 6.3 AC fila- 
ment line also supplies voltage for 
the pilot lamp used on the main re- 
ceiver power tuning unit. To pro- 
mote increased life of this pilot lamp 
a 1.5 ohm resistor is added in series 
with the lamp supply. The power 
supply transformer also has a 24 V 
AC section which supplies the cur- 
rent for the power tuning drive 
motor. This 24 V AC tap is also used 
to obtain the voltage to be rectified 
for the negative bias supply. A maxi- 
mum bias of approximately 11 volts, 
with no signal applied, is possible 
for this receiver. 


Electrostatic Type Receiver 


As mentioned in the Vol. 13, No. 
5 issue, two versions of sonic remote 
control were used with the M6 line 
of television receivers. The first ver- 
sion was designed to use a ceramic 
type transducer shown in Fig 1. for 


Receivers that incorporate the 
electrostatic transducer, shown in 
Fig. 3, can be readily identified by 
the absence of a bias control poten- 
tiometer, or by code 047 and above. 
The electrostatic transducer used 
with the receiver is distinguished 
from the ceramic unit in the method 
by which the cable is attached to the 
transducer. The electrostatic trans- 
ducer has the cable fastened per- 
manently, while the ceramic is con- 
nected to the cable by means of a 
jack on the transducer and a plug 
on the cable. 

Transmitters that are equipped 
with an electrostatic transducer are 
identified by a serial number se- 
quence which is 82,000 and above. A 
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Fig. 1. Exploded drawing 
of ceramic transducer. 
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second method of identification of 
the transmitter is accomplished by 
externally viewing the transducer 
opening of the transmitter case. The 
ceramic transducer is housed in a 
metal case, and the metal flange of 
the case is visible as a circular bor- 
der around the transducer grille. 
Since the electrostatic transducer is 
housed in a plastic case, there is no 
metal flange visible. 

An electrostatic transducer can- 
not be used to replace a ceramic unit, 
nor can a ceramic transducer be 
used to replace an electrostatic. The 
above differences, however, do not 
affect the compatibility of trans- 
mitters and receivers. 


(Continued in next issue) 
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Fig. 2. Exploded drawing 
of electrostatic transducer. 
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Electric both the transmitter and receiver 


. 
ALL MEASUREMENTS TAKEN WITH THE 
Toronto a; Ontario. SIDE SHIELD IN PLACE AND THE BOTTOM 
SHIELD REMOVED. A TWO INCH: METAL 
SHIELD IS PLACED OVER THE BOTTOM 
ALL D.C. VOLTAGE MEASUREMENTS MADE OF THE RECEIVER TO COVER L701! & V70l 


WITH: VACUUM TUBE VOLEMETER OFF SIGNAL VOLTAGES SHOWN IN BLACK 

WITH LINE VOLTAGE MAINTAINED AT 120 ARE MEASURED WITH THE TRANSDUCER 

VAC, MEASUREMENTS MAY DEVIATE + 10 % INPUT SHORTED TO CHASSIS GROUND. 
RESISTANCE MEASUREMENTS MADE WITH 
COMPONENTS DISCONNECTED. 


R. G. Kempton, Editor. Copyright 1962 by General 
Electric Company. 
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TUBES CHECKED IN OPERATING 
| POSITION 


In checking radios that are installed 
upside down, as in a car or plane, when 
we pull the tubes for checker, we turn 
the tube checker upside down so the 
tubes will be in their customary work- 
ing position. 

When we checked tubes in the normal 
position, we sometimes ran into trouble 
with call-backs, especially on intermit- 
tent faults. 


Henry Mullen 
8274 Fulton Road 
Cleveland 9, Ohio 


PARTS RACK 


\ ic x “ A 

A handy parts rack that takes up 
little space is this unit with shelves 
sloping downwards towards the rear. 
Containers are 110 quart cans with the 
tops cut out, making parts selection 
and inventorying easy. 


Harry J. Miller 

Advance Television Radio Service 
991 42nd St. 

Sarasota, Florida 


GREASE-STICK MAGNET 


More often than not, we have fiddled 
away our time and nerves, trying to 
replace that little screw, way back 
there where it’s hard to get at. Then 
too, we have had long screws and other 
small parts that were hard to retrieve. 
A magnet or a magnetic screw-driver 
has been of great help, but it is useless 
when encountering items of brass. 

As a solution to installing any small 
serew in a tight spot with a regular 
screwdriver, Wwe use our so-called 
“Magnetic Grease Stick.” It’s nothing 
more than a small 15¢ stick of Door 
Ease or Grease used by the local gas 
station to lubricate our car doors. When 
used to replace a screw in a tough spot 
for example, the grease is pressed into 
the screw head and then the screw- 
driver is pushed into the screw head 
and grease. The screw becomes stuck 
in position on the screwdriver and the 
job is done in a second. The more grease 


2 


a use on the object, the better it will 
old. 

We use it to retrieve other small 
items and it will do no harm. It can be 
used on home service calls to help re- 
place those tight knobs or tubes by 
coating them lightlly before replace- 
ment. 


George EF’. Molson 
94 Livingston Ave. 
Albany 7, N.Y. 


WEAK SOUND 


Here is a service hint that should be 
helpful especially to the newcomers in 
TV _ service. This concerns the old 16” 
and 17” GE TV sets with tube heaters 
connected in series. There are still a 
lot of these sets in use today as second 
sets. I get a few in every year with 
the same trouble and always correct 
it the same way. 

The Symptom 

Raster and pix normal; very weak 
or complete loss of sound. 
The Cure 

Replace .008 capacitor (C70) between 
pins 4 and 6 of the 6SQ7 AF amp. 


Paul J. Dorunda 
2028 Holbrooke Road 
Youngstown 14, Ohio 


SOLDERING ALUMINUM 


Ordinary solder and a conventional 
soldering gun or iron can be used when 
it becomes necessary to solder an alum- 
inum component. First heat the alum- 
inum until the solder melts on contact. 

Make a small pool of melted solder 
and while keeping the aluminum hot 
enough so the solder remains fluid, 
scrub it into the surface with steel wool. 
This acts to tin the aluminum, after 
which the solder will take as with other 
metals. 


Stan Clark 
Box 2162 
East Bradenton, Fla. 


MINIATURE TUBE SOCKETS 


These sockets have brought with 
them the service headache of broken 
lugs whenever a part is replaced or a 
circuit is opened for testing purposes. 
Regardless of the amount of care ex- 
ercised, the solder lugs will often snap 
near the base. 

If enough of the broken lug pro- 
trudes from the slit in the socket and 
the lug fits rather loosely, a ready-made 
repair can be cut from an ordinary 
straight-shanked solder lug. The large 
round end with the hole is removed, 
The narrow shank, is wedged and sol- 
dered in the socket slit. 

If at least ve” of the old contact 
protrudes, a short piece of #22 tinned 
copper wire can be crimped around the 
joint close to the socket and then sol- 
dered with a soldering pencil. The re- 
sult: a professional looking repair. In 
replacing the lead or leads to the new 
lug. Too much heat. must of course be 
avoided. 


Wiliam Rittenour 
2827 Overlook Drive 
Huntington 5, West Virginia 


| think that’s 


“Twenty-eight calls today .. . 
wonderful!’’ 


TIME SAVER 


In the past, J had trouble with tubes 
getting all mixed up in the service case. 
As tubes were removed the other tubes 
would move around loose. Now each 
time after using a tube, I simply take 
the tube out of the box and put the 
empty box back upside down. Now 
when I get back to the shop I can 
replace the tubes exactly as they were 
before. This has saved me considerable 
time. 

Gutreriez Radio & TV 
133 No. Lake Street 
Topeka, Kansas 


LIPSTICK MASK 


Keep one of your wife’s lipsticks in 
your tool kit and around the shop. It’s 
the ideal “grease” pencil for making a 
neat solder job on chassis and other 
areas on audio and video components. 

The lipstick provides a mask that 
keeps the edges of the solder job clean 
and straight, and confines it to the 
needed area. 


Henry Josephs 
Joseph’s Hardwares 
Box 22 

Gardenville, Penna. 


Va "" SOCKET PLUG 


One of the most common reoccuring 
headaches of mine was the use of the 
%” socket wrench in starting very stub- 
by %” bolts. They would be so short 
the socket couldn’t get them started. 
Now I just drop an extra 4” bolt 
thread-first down into the %” socket. 
Saves time and makes it easy. 


Tom Darrah Jr. 
Tom’s TV & Radio 
521 W. 4th 
Sedalia, Missouri 


NOTE 


Those desiring to have lefters: published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 


Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 
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Fig. 1. Powered rhenium in critical 
amounts here is being weighed by Rich- 
ard Filion, engineering technician with 
General Electric’s Lamp Metals and 
Components Department, Cleveland, 
before it is mixed with tungsten. When 
the two are mixed, they are pressed 
into ingot form before being processed 
into wire. Wire made of the new tung- 
sten-rhenium alloy is expected to result 
in the improved performance of photo- 
flash bulbs, electronic tubes and Com- 
pactron devices, and other products. 


Fig. 2. ‘Tortured standard tungsten 
heater (A) at end of grueling destruc- 
tion test (mathematically comparable 
to 6 years and 11 months of home use) 
shows breaks as well as possible heater- 
cathode short-producing twists. In com- 
parison (B) is the still-straight rheni- 
um-tungsten alloy heater from another 
sample in the same test. Tube with 
new alloy wire survived accelerated 
cycling test performed at 1.75 times 
more voltage than normal. Actual 
length of heater is about one inch. 


Fig. 3. Results of high voltage rectifier 
test indicates increase of emission cur- 
rent for rhenium-tungsten filament 
whereas conventional filament shows a 
decrease. 


Test data supporting rhenium-tungsten heater wire expectations included: 


1. In a standard accelerated destruc- 
tion ¢est, with heaters turned on and 
off every five minutes at nearly twice 
normal voltage, samples of the tele- 
vision type 25DZ8 with the new heaters 
showed 30 times better survival. Ninety 
per cent of them still were operating 
satisfactorily after the equivalent of 5 
years and 9 months of home useage 
at which point the test was abandoned. 


(In this destruction test 43.75 volts 
were applied to the filaments as com- 
pared with the normal 25 volts; and 
the cycling of 12 times an hour was 
estimated to be at least ten times more 
frequent than in normal home use. Av- 
erage television set operation of six 
hours a day was assumed. Because of 
the thermo-chemical effects involved 
this test actually is far more strenuous 
than the mere mathematical extension 
of voltage and cycling rate indicates.) 


2. Another grueling test specially 
designed to place severe stresses on the 
heater of the already highly reliable 


military type 6201 (similar to the 9-pin 
commercial 12AT7) showed that at 4,000 
hours of test under these accelerated 
conditions only 20 per cent of the stand- 
ard-heater samples were still operating. 
In contrast, the improvement in relia- 
bility due to the new rhenium alloy 
was shown by the fact that 90 per cent 
of the samples with the new alloy had 
shown no heater failures — 4.5 times 
better survival rate than the standard 
heater tubes. 


3. The high voltage rectifier type 1J3 
showed under test (see Fig. 3) that 
emission current actually increased over 
a period of time when the rhenium- 
tungsten alloy wire was used as the 
filament whereas rectifiers with stand- 
ard tungsten filaments showed decreas- 
ing emission. 


Similar tests on additional tube types 
have been made, and each supports the 
expected improvements in tube life and 
reliability as a result of the use of the 
rare metal rhenium in the heaters or 
filaments. 


HEATER WIRE 


New Alloy Used Increases 
Reliability of G-E Tubes 


The rare and little-used metal 
rhenium shown in Fig. 1 can great- 
ly extend the life and reliability of 
tubes used in radio and television 
sets. 

Development of a new rhenium- 
tungsten alloy for heater and fila- 
ment wire — the first significant 
change in basic receiving tube heater 
material in more than 30 years — 
is considered an electronics ‘break- 
through.” 

Alloying rhenium and tungsten 
makes possible a fine wire that can 
increase as much as four and one- 
half times the reliability of receiving 
tubes — which test data shows are 
already among the most reliable elec- 
tron control devices. 

The wire will be used first in the 
tube types where tests show it to 
have immediate advantages. 


Filament wires for “heaters” made 
with the new alloy are much strong- 
er physically and have better heat- 
tolerance and electrical character- 
istics than the tungsten wire nor- 
mally used. 

Tungsten has been used for re- 
ceiving tube filaments and heaters 
since about 1930. Discovery of the 
rhenium-tungsten alloy properties 
heralds the first substantial advance 
in three decades in basic heater 
materials. | 

Traces of rhenium are found in 
many mined ores, particularly in 
molybdenites associated with copper, 
but the element usually is disposed 
of with waste material for lack of a 
market and the relative difficulty of 
refining it. It is heavier than lead 
and more costly than gold. The small 
amounts that are refined cost about 
$600 per pound. 

The new wire was developed by 
the General Electric Lamp Metals 
and Components Department in 
Cleveland. It will be used in photo- 
flash lamps to increase “flashability” 
by providing better synchronization 
and making bulbs easier to fire, even 
with weak batteries. 


Tests show that rhenium-tungsten 
wire has less tendency to break or 
twist over a period of time’ under 
stresses of alternate expansion and 
contraction from heat as radio and 
television sets are turned on and 
off. The alloy wire remains straight- 
er throughout its life than ordinary 
tungsten wire as shown in Fig. 2. 


The new alloy also will provide an 
additional tolerance for tubes used 
in areas where the home power line 
voltage runs higher than normal. 
This is a fairly common problem 
often created by the mushrooming of 
new home developements. 
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for Entertainment Applications 


Meet your Entertainment Semiconductor needs 
by stocking a few G-E Universal Transistors, 
TV Rectifiers, Crystal and Dual-Diodes 


ADE_IN U.S.A. 


S UNIVERSAL TRANSISTORS *ONE UNIVERSAL TV RECTIFIER 


*GE-1 *GE-5 Replaces all selenium and silicon 
*GE-2 *GE-6 entertainment rectifiers 
GE-3 *GE-7 
GE-4 *GE-8 


GE-3 and GE-4 are Power Transistors for auto radios 1T) 
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*Individually packed in easy-to-open 
push-through sealed packages 
with interchangeability listing 

on each card. 
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Schematic diagram for ‘“‘LX”’ 
line of General Electric Receiv- 
ers. These receivers use a 19 
inch electrostatic aluminized 


picture tube and = six com- 


pactrons. 
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SCHEMATIC DIAGRAM 
ET86X130 VHF/UHF TUNER 


NEW TELE-CLUE BINDER 
ETR-1095-A 


A 38-ring binder complete with all 
Tele-Clues and Tele-Clue Schematics 
plus tabbed dividers is now available 
from your General Electric tube dis- 
tributor. This binder will also hold 
over 100 issues of Techni-Talk. Ask 
your distributor for ETR-1095-A or 
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SERVICE NOTES 
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This loss of drive in the clutch, means e ger pinata he should be taken jg to lay the ring flat on a hard surface 
the butterfly will not raise the gear of ai i a e threads on the end and press the butterfly into the ring 
shaft to allow the gear to engage the seal with the thumb over the flats of the 
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ryin ; | 
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| assembly requires that no lubricant pe taken not to damage the shaft when the splined washer on the shaft not to 
should be used. Should oil or grease be removing the washer. The butterfly may gouge the end of the shaft excessively, 


applied to these particular parts, there ‘, and when assembling do not over tight- 
ot ee ade apie a therefore, now be removed from the shaft. en the nut at the front of the assem- 


Inoperative Fine Tuning These new items include: 
| 1-WT69X210 Fine tuning gear and 
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| : g ; elector Sets 1-WT3X3823 Butterfly 
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ah lee NO a 5 no =e ! ° ° ° . 
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Pee ee a eee plate assembly. 
| | “a The rivet can be replaced in the fol- 
Use Order Coupon Below lowing manner without replacing the 


motor plate assembly item No. 114: 
ORDER COUPON 


General Electric Company 
Department “B” 

3800 N. Milwaukee Ave. 
Chicago 41, Illinois 


1. Remove motor plate assembly. 

2. File or grind off rivet that is in the 
elbow joint between speed control 
selector bar and speed control lever 
arm (see drawing). 


Remove lever from slot. 
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19 INCH ‘‘LX’’ SCHEMATIC WITH VOLTAGES AND WAVESHAPES 


: 4, Replace the worn-out or missing 
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If you are receiving more than one copy of TECHNI-TALK, please cut out 
the order coupon with your address on the other side. Mark “Duplicate” and mail 
to Editor, TECHNI-TALK, General Electric Co., Owensboro, Ky. 
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G-E SERVICE AIDS 


TV SAFETY-GLASS 
PULLER ETR-1592 


Here is a real time-saver when re- 
moving the safety glass from tele- 
vision receivers. The ETR-1592 TV 
Safety-Glass Puller is small enough 
(8” in diameter) to fit in any service 
case, easy to use and will not leave 
any marks on the glass. The stained 
wooden handle provides asecure hold. 


One puller removes 
TV glass and 
holds while 
cleaning 


Two pullers \ 
replace glass © 
without 

finger prints 


i 
ae ade 


Since the safety glass is seldom 
removed more than once or twice a 
year it may stick either to the cab- 


inet or the protective gaskets. The ~ 


TV Safety-Glass Puller will facilitate 
glass removal without cracking, chip- 
ping the glass or marring the cabinet. 

Ask your G-E tube distributor for 
a TV Safety-Glass Puller ETR-1592. 
If he is unable to supply you, use 
order coupon on page 7. The price 
is only ninety-five cents each. 


Vol. 


G-E Tune-Up Program..............:........--- 
Bench: Notes.) 


Servicing G-E Remote Control 


a Magnetic 


MAGNETIC. SWING-BEAM 
SERVICE LIGHT 
ETR-1593 


Here is a new kind of service light 
that will save time and make your 
everyday service work easier. With 
this unit it is possible to illuminate 
even the most hidden area of a radio 
or TV chassis. 

Features include a swing-out hang- 
er bar, a built-in magnet and the 
“Swing Beam” which allows the 
light and reflector to swing in a full 
180° are. 


180° 


Attaches 
magnetically ~ 
or hangs handily. 


The G-E “Swing-Beam” Service 
Light is an entirely different type of 
flash light. This light has been de- 
signed to hold its position whereas 
most other lights were designed to 
be held in position. 

Ask your G-E tube distributor for 
Swing-Beam Service 
Light. If he is unable to supply you, 
use coupon on page 7. The price is 
only $2.25 


SCHENECTADY, NEW YORK 


861 CHESTNUT ST 
3 EAST MEAQDOW. NY 
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SION, GENERAL ELECTRIC COMPANY, OWENS- 
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to the contrary, the General Electric Company 
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Most service technicians use or 
have used carbon tetrachloride as a 
cleaning fluid. The fumes from car- 
bon tet can be dangerous. There 
have been numerous cases of serious 
kidney damage caused by inhaling 
these fumes. Be sure that your shop 
is well ventilated whenever you use 
carbon tet for cleaning purposes. 


ERRATA 


Please make the following copy 
changes: 


Vol. 14, No..2 


Page 1, first column at top of 
page, sixth line from top — change 
“40% off list” to “380% off list.” 

Page 1, first column under sub- 
title “Tuner Requirements” 
change 10 MV to 10uV and 200 db 
to 20 db. 

Page 3, first column, about one 


inch above center of page — change: 


+ 100 KC to + 100 KC. 


Vol. 14, No. 3 


Page 7, sub-title near top of right 
hand column — change “Loose Tun- 
ing Knobs on Models P115, P165” to 


TECHNI-TALK DISTRIBUTION OFFICE 


“Loose Tuning Knobs on Model 
R715.” . 
BULK RATE 
U. S. POSTAGE 
PAID 


Schenectady, N. Y. 
Permit No. 148 
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This copy of Techni-talk comes to you 


through the courtesy of your General Electric tube 


distributor. 
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Vol. 14, No. 4 
Dealers Rush 


THOUSANDS SIGN 
TO BOOST SALES 


Service dealers across the nation 
are joining General Electric’s sales- 
building “TV Tune-Up Spectacular” 
by the thousands. . 

Reports from all states indicate 
that the program may well be the 
broadest sales-promoting effort ever 
conducted in the industry. THE 
DEADLINE FOR SIGNING UP 
FOR THE TV GUIDE LISTING IS 
AUGUST 27, 1962. 

The program will concentrate on 
boosting service dealer sales just 
prior to and during the World Series 
week — known as one of the highest 
TV-viewship periods of the year. 


(Continued on Page 3) 


semen 


Service Shop, Hingham, Mass. 


Dealers in Pennsylvania 
Adopt G-E Tune-Up Plan 


A “federation of television and 
radio s€yvicé, asséciations in Pemn- 


*@ 


*sylvanhia hag ac opted General Elec- 


tric’s 1962 tune-up spéctacular to 
increase dealer prestige and ‘boost 
sales fo&members. °- are 

, The G-E- promation «was adbpted 


upon recomfendatjon of a repre- - 
séntative of service dealeysein Phil*, 


adelphia, who-felt that prometing 


radid and television maintenance’ 
will promote the welfare of the ser-\ 


vite indu&try. 


Officers of the association“ plan to’ * 


visit. cities. through Pennsylvania, 
discussing with, local groups the 


Benefits of joining the G-E radio “ 


and TV maintenance promotion. + 


x 


LOOKING for extra business through the Tune- 
Up program is Wallace ‘‘Wally’’ White, Woody’s 


4 
STOP HERE FORA 


SPECIAL 


a 


GUY S. RALL, owner of T.V. Clinic, Houston, plans 
use of the “Food in Focus’’ book of recipes to 
build sales and service business. 


IN HOUSTON, Aubrey Galbreath, 


service man- 
ager of the House of Television, looks over the 


dealer kit for G-E Tune-Up Spectacular, with 
David Booth, G-E district sales manager (center), 
and Morrie K. Abramson, vice-president, sales 
manager, Sterling Electronics, Inc., Houston 
distributor. 
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NEW BUSINESS is sought by Harvey Renne, 
Home Radio Co., Kansas City, Mo., with the © 
‘Food in. Focus” booklet. Here he waits on 
Janice E. Parkin his shop at 8201 Wornal 


Road. 
ry 


%. 


.’ 


Program 


Teena 


SIGNING UP for the G-E Tune-Up Spectacular 
here is Robert ‘“‘Tank’’ Zwerin, owner of Tank TV 
Service, Cincinnati, Ohio. At right is Paul Holub 
of Holub & Hogg, authorized G-E parts distributor 
in Cincinnati, and Art Effron, G-E district sales 
manager. 


Bane 


PLANNING his 
Tune-Up campaign 
here is Gerald 
“Gerry” Delessan- 
dro, Del’s Radio & @ 
TV, Quincy, Mass. ~ 
He expects new 
business from the 
program — from 
both new and old 
customers. 


FIRST FIVE DEALERS to sign up in Raleigh, N.C., through 
Southeastern Radio Supply Co. are shown her. Seated 
(I. to r.): David M. Crenshaw, Crenshaw Radio & TV 
Service, and W. E. Hicks, Southeastern, Standing (I. to 
r.): Garland Hoke, Southeastern; James. L. Stough, Dur- 
ham Music Co.; Dorsey Butler, Dorsey Radio-TV Service; 
C. H. Johnson, Taylor. Radio & Electrical Co., and Cecil 
Stephens, service manager of Nelson’s. 
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SHOCK PROTECTION 


When servicing AC-DC radios or TV 
Sets, it is advisable to have an isolation 
transformer. In the absence of one, a 
person can take an ordinary two lead 
neon tester and determine whether or 
not a chassis is hot. Hold one lead in 
the hand and contact the free end to 
the chassis. If the neon glows dimly, 
unplug the chassis line cord, turn it 
over and plug it back in. The chassis 
will now be at ground potential. 


Gerald Chambers 
8415 - 25th 
Lubbock, Texas 


CURTAIN RAISER IN 10T1 


Many homes today have two or more 

TV sets and in many cases the alter- 
nate sets are reconditioned sets, hauled 
down from the attic when the new set 
was purchased. 
_ Another use for old and smaller sets 
is for “portable” operation when the 
family goes to their summer home or 
camp; taking along a small set for the 
few weeks they will be away. 

On this basis many of the GE 10T1, 
10T4, 10T5 and 10T6 series are finding 
their way into the service shops for 
repairs. 


The photo shows the result of an 
open C-270 0.2 mfd at 200 WV in 
cathode circuit of picture tube. 

The raster has a uniform shading 
from top to bottom. The bottom of the 
picture is overly bright while the top is 
dark. The shading is gradual and not 
abrupt like the bars caused by 60 cycle 
hum modulation. 

L. Edwin Rybak 
78 W. Garrison St. 
Bethlehem, Pa. 


CLEANING TUNER CONTACTS 


I have found that brass polish, such * 


> 


as “copper brite,” is very excellent for 
Cleaning standard coil-type tuners. It 
can be used on any type tuner where 
contacts on a drum are exposed. It 
beats any contact cleaner on the market. 
Caution: do not allow it to get on coils 
in tuner. Use on externally exposed 
contacts only. 

Armando T. Maciact 

Tex’s TV Service : 


, 


CLEANER ATTACHMENT 


An exceptionally useful shop device 
for extracting dust from cramped places 
in or around chassis and/or components, 
is a length of soft copper tubing fitted 
into a snug hole in a wood spool or 
dowel. The size of the spool should fit 
inside the nozzle end of a vacuum clean- 
er hose. 

Being flexible, the tubing can be bent 
to fit into about any kind of location to 
pick up dust, stray bits of solder, ete. 


Harry J. Miller 
991-42nd St. 
Sarasota, Florida 


SCREWDRIVER IMPROVEMENT 


Burring of Phillips-head screws can 
be reduced by simply filing down the 
tips of #1 and #2 screwdrivers about a 
1/32nd of an inch so they seat better in 
the screw heads. 


H. Josephs 
P.O; Box 22 
Gardenville, Pennsylvania 


PHONO PLUG SAVER 


I make a loop of fish-line by taking 
a piece about 7 or 8” long and doubling 
it back and tying it by a knot. I then 
slip it in the slots opposite each other 
on a phono plug. When I wish to remove 
the phono plug I merely slip a finger 


in the loop and give it a quick pull. This 


prevents loosening the shielding near 
the plug. I always use the loop of fish- 
line to avoid work of that nature that 
can’t be charged for. 


Lewis C. Ernst 
503 EH. Enn St. 
Ann Arbor, Mich. 


ARCING IN “U-2” 


We have found the cause of damage 
to the printed board in the General 
Electric Television ‘‘U-2” chassis to be 
not component failure or board failure 
but the deterioration and electrical 
breakdown of the piece of sponge rub- 
ber which separates the board from the 
flyback transformer. We find that this 
allows L-251 to are to the frame of the 
flyback transformer. Not all of these 
sets have this piece of rubber. 

We remove this sponge rubber on all 
of the “U-2” sets that have to be serv- 
iced for any type of trouble. 


Harold W. Arnold 
Arnold Music Co. 
221 Main Street + , 
Sulphur Springs, Te&éas 


° & 
Editor’s Note: Make sure that clearance 
is adequate to,prevent arcing after 
spacers are removed. @& 
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CEMENT, HANGERS 


A small cuphook makes an excellent 
stopper for tubes of cement, glues, etc. 
» By turning the hook into the open 
end of the tubé until the flange is tight 
against it, you haye a good seal, and the 
tube can be hung by its hook. 
H. Muller | 
Box 6 P 
Danboro, Pa. 
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“Hey, stupid! Don’t let my rats out!” 


WRENCH IMPROVEMENT 
When trying to insert an Allen-head 


wrench in the hex opening of a hard- 


& 


to-reach or hard-to-see Allen screw, it 
is much easier if bevel is ground along 
the edge of the Allen wrench. 


EH. Mayover 
1601-14th St. W. 
Bradenton, Fla. 


MAGNIFYING GLASSES 


I have found that the purchase of a 
pair of magnifying glasses at a medical 
supply firm has made my service work 
much easier. It brings everything much 
closer and easier to see. I have two 
pairs; one pair to wear when I go on 
house calls and the other pair in the 
shop. I suggest that you try it out and 
see for yourselves how much easier re-' 
pair work can be by wearing a pair of 
these glasses. 

Joe Sabol 

S&S Radio 

5541 W. Quincy St. 
Chicago 44, Ill. 


CONNECTION IDENTIFICATION 


The following has saved me some 
time now and then when replacing cir- 
cuit components or rewiring circuits 
where disconnects must be made at 
several junctions. It also comes in 
handy when a job may be interrupted 
for some time: 

Solder loops of color-coded hook-up 
wire to small “gator” clips and use as 
reminders for component disconnect 
points at junctions, tube pins, etc. 
Hang ’em up with the loops when not 
in use. 

Clarence D. Copeland 
17515 N.W. 48th Court 
Opa-Locka, Florida 
Editor’s note: Standard RETMA olor 
code can be used to indicate connection 
numbered terminals such as’ on, tub 


sockets or transformers. *. rig: 


NOTE: ° ‘. ; . 


Those desiring to have letters published in 
this columm should write the Editor Techni-Talk,s 
Electronic Components Division, General Electrics 
Company, Owensboro, Kentucky. For each such 
letter selected for publication, you will receive 
$10.00 worth of General Electric tubes. In’ the 
event ofgduplicate or similar items, selection will 
be made -by the Editor and his decision will he 
final; The Company shall have -the unlimited 
right without obligation to publish or otherwise 
use any idea*or suggestian sent to this columfi. 

Caution: Fhe ideas and suggestions expressed 
in this column are those of the individual 
writers. These ideas and suggestions have not 
been tried. by the General Electric Company and | 
therefore are not endorsedy sponsored or recom-, 
mended. ee 
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Servicing the G-E Sonic Remote Control V 


Receiver and transmitter align- 
ment was described in the Vol. 14 
No. 3 issue. In this issue the servicing 
of the remote receiver and transmit- 
ter will be discussed. 

Service of the sonic remote receiv- 
er is not to be considered difficult ; 
however, certain precautions should 
be taken into account. 


Shielding 


The first amplifier is extremely 


high gain and therefore sensitive to 
mechanical and electrical pickup. 
When open servicing of the chassis 
is required, a metal clip-on shield 
should be placed over the top two 
inches of the chassis opening. Micro- 
phonics may be encountered in the 
first amplifier stage tube and if this 
is apparent, a simple switch of V701 
with V703 should help the situation. 
This is possible because all the tubes 
used on the remote receiver are of 
the same type. 

As was stated before, the pickup 
or transducer forms part of the ca- 
pacity of the first amplifier tuned 
grid circuitry; therefore, it is desir- 
able to have the pickup in place when 
servicing the receiver. 

Stray pickup is not limited to R. F. 
type radiation. It is necessary there- 
fore, to place a magnetic shield over 
L701 to prevent possible magnetic 
noise pickup when installed in the 
TV cabinet. 

The first four amplifier sections of 
the Sonic Remote Receiver may be 
serviced much the same as any audio 
amplifier. Trouble shooting is not 
difficult using only a VT VM as an in- 
dicator. A VTVM is necessary to 
prevent loading the high gain stages. 


Check Stepping Relay 
The stepping relay has been de- 
signed to operate best in the upright 
position it assumes when the remote 
receiver is mounted in the cabinet. 


Operating the receiver in any but 
the standing position may affect the 
relay operation. No adjustments to 
the relay should be necessary; how- 
ever, certain items are pointed out 
here for operational explanation. 

Care should be observed when 
handling the relay so as not to bend 
the arms. The relay may be checked 
for operation by placing one finger 
against the driving arm between the 
two rivets above the return travel 
adjusting screw and forcing the arm 
against the armature. The moveable 
arm should contact the ratchet wheel 
and move the contact to the center of 
the succeeding pad on the etched cir- 
cuit board. The stop arm should then 
rest on the top of the ratchet to hold 
the ratchet from further travel. Al- 
lowing the arm to return to the rest 
position, the moveable arm should 
clear the ratchet wheel and be in 
place to pick up the next gear tooth. 

The return screw should be set to 
allow the moveable arm to be just 
above the ratchet tooth. The tension 
spring set screw should not be ad- 
justed unless the driving arm fails 
to fully return to the open stop posi- 
tion. Figure 1 illustrates these ad- 
justments. 


FLEXIBLE DRIVING 
ARM 


RATCHET 
WHEEL 


TENSION SPRING 


SET SCREW RN TRAVEL 
ENT 


© Fig. 1 Stepping Relay 


Note that on the stop arm there 
is a tab which is bent to prevent the 
moveable arm from moving towards 
the ratchet wheel too far. This pre- 
vents the arm from sticking behind 
the ratchet wheel. On some relays 
this tab was not included and allowed 
some sticking condition when the 
unit was severely jarred or dropped. 


Clip Prevents Jamming 


If this condition occurs, it 1S neces- 
sary to open the remote receiver 
chassis and move the flexible arm 
away from the ratchet wheel to its 
natural position. This will clear the 
condition as long as the receiver is 
not transported. However, to per- 
manently remove the possibility of a 
sticking relay, a WT3X48 detector 
mounting clip (shown in Fig. 2) may 
be installed and soldered to the ac- 
tuator arm as shown. It is not ne- 
cessary to remove the relay from 
the unit to make this modification. 


SOLDER 
Fig. 2 Stepping Relay With 
WT3X48 Soldered in Place 


Servicing the transmitter is rela- 
fively easy due to the simplicity of 
the circuit. Obviously the current 
drain (indicated on the schematics 
shown in the Vol. 13 No. 5 issue) 
will be significant. One unusual de- 
fect, which could be caused by drop- 
ping the transmitter, is an open con- 


nection to the transducer. When serv- 


icing this unit it is advisable to check 
all electrical connections. One extra 
note on service to be emphasized is 
that often low range is a direct indi- 
cation of a weak battery. 


Dealers Rush To Join 
G-E Tune-Up Program 
(Continued from Page 1) 

The program is using the ma- 
jor advertising and sales promotion 
channels in a tremendous sweep to 
gain business for service dealers em- 
ploying General Electric tubes and 
other components. The advertising 
and publicity media employed in- 
clude television, press, and direct 
mail in addition to store banners 
and other promotional pieces. 

The plan offers service dealers 
these opportunities: 

- Exclusive first use of a“‘Food in 
Focus” recipe book as a service busi- 
ness builder. Featuring favorite 
foods of famous stars, it is carefully 
designed to appeal to the housewife, 
the key buying influence in the radio 
and television service market. 

¢ Listing of dealers names and ad- 


dresses in local editions of TV Guide 
magazine, providing consumers with 
ready reference to service facilities. 

¢ Special five-minute network deal- 
er shows (to be “‘presented by cour- 
tesy of your independent TV service 
dealer’) featuring elght separate 
pre-World Series player interviews, 
on 155 stations, conducted by sports 
personality Joe Garagiola on the 
“Today” show. 

¢ Special “Test Pattern” messages 
during the interview shows by sports 
announcer Mel Allen. 

Name-listing forms and promotion 
kits may be obtained by service 
dealers from authorized General 
Electric tube distributors. Dealers 
may order either the promotional kit 
or the TV Guide listings, or both. 
Additional kit materials will be 


available in limited quantities to 


early participants who plan more 
widespread use of this program. 
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FULL-PAGE AD PLUS YOUR NAME, ADDRESS, #§ COMPLETE PROMOTION AND DISPLAY KIT 
PHONE NUMBER IN SEPTEMBER 29 ISSUE {1V GUIDE RECIPE BOOK 
OF YOUR LOCAL TV GUIDE 


collection of recipes as featured in TV Guide, 
Poor picture spoiling the new fall shows, sports, World Series? 


Tune-Up Spectacular 


BUILDS BUSINESS 
FOR YOU 3 WAYS 


1. Your customers prove to themselves the need 
for a tune-up and repair. 


2. Through local television, local TV Guide and 


Joe Garagiola plus professional tips for TV viewing 


enjoyment. Unique new premium is yours 
exclusively; helps you build goodwill and 
the need for your services. 


Mel Allen 


(Between 7:35 and 7:50 A.M., EST) 
The in dent service dealers listed here are 
offeri 'V TUNE-UP and REPAIR SPE- 

c supply of free TV 
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GENERAL ELECTRIC TUBES—BEST FOR TOUR SET 


‘Test Pattern Commercial,” sells immediate nents Division, Room 1748, Owensboro, Ky. 


cep Set Repair 
Stickers 


through your local station. Starts Sept. 10. This hard-hitting ad sells your professional 


show ... directs customers to you through your name and 
address listing in your local edition. 
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SAVE TIME AND MONEY WITH 


NEW GENERAL ELECTRIC 


“‘$G”’ PICTURE TUBES 


The new line of General Electric 
Service-Designed “SG” picture tubes 
offer many time and money saving 
features. Since cnly 30 “SG” tubes 
replace 169 types they provide prompt 
availability, faster customer service, 
simpler ordering and fewer emer- 
gency pick-ups. 

“SG” types are easier to install 
because these tubes do not require 


an ion-trap magnet. The new ee | 


NEW GENERAL ELECTRIC 


TUBES AND COMPACTRONS 


LISTED BY RECEIVER 


resolution gun combined with Gen- 
eral Electric’s aluminized high tem- 
perature phosphor screen produces 
the best picture any set can deliver. 

The pocket size replacement guide 
shown above is available from your 
General Electric tube distributor. 
Ask for ETR-3292 and use it as a 
quick-reference guide whenever you 
need a picture tube. 


Here is a list of NEW General 
Electric receiving tubes and compac- 
trons and the manufacturers using 
these types in their receivers. Be 
ready to service the new model re- 


Type 
6AR1 1 * 
6AS11* 


6DQ4 
6GX11* 


Zenith 


6J11* 
9A8/PCF80 


Muntz 
Motorola 


12AX3* 
12GE5* 
Muntz 
17AX3* 
17GE5* 
27GB5/PL500 


*Compactron Type 


Motorola 


Set Manufacturer 


General Electric 
General Electric 


General Electric 


General Electric 
General Electric 


General Electric 
General Electric 


ceivers by having at least one of each 
type on hand. They are now avail- 
able from your General Electric tube 
distributor. 


Function 


IF Amplifier 


Video Ampl., Audio 
IF, AGC Keyer 


Damper Diode 


Audio Detector 
& Output 


IF Amplifier 


Audio IF & Vert. Osc., 
Hor. Osc. & Sync-Amp., 
AGC & Noise Inverter 


Damper Diode 
Horizontal Output 


Damper Diode 


Horizontal Output 
Horizontal Output 


G-E SERVICE DESIGNED 
AUTO RADIO TWIST-PRONG 
CAPACITOR KIT K-202 


Contains 10 capacitors including: 1-2 
section, 8-3 section and 1-4 section 
twist-prong capacitors; 1 Service 
Light and 1 Capacitor Tab-Adjuster 


LIST PRICE: 


UCC OVA es oth tins eee $33.30 
service Light. 2.00.2. a.15 
RASA CURE Y SoS Bb a 1.65°. 
$38.70 
SUGGESTED DEALER COST: 
10-Capdcitemeaess:..:....2- $19.98 
pervice “Light tiielihi.......20 N/C 
Tab vAdjister itmraie........ 5.4 N/C 
$19.98 


Ask your G-E Tube distributor for a 
copy of the new Auto Radio Capaci- 
tor Replacement Guide ETR-3378. 


Lists G-E replacement for hundreds — 


of auto radio capacitors. 
=e 
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ETR-3378 Auto Radio 
Capacitor Replacement Guide 
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SERVICE NOTES 


TELEVISION 


REMOVE SCRATCHES AND STATIC 


USE NEW G-E ANTI-STATIC 
PLASTIC POLISH ETR-3390 


Here is a polish that will effectively 
mask minor scratches and scuff marks 
on plastic picture tube face plates in- 
cluding the new General Electric “‘Lam- 
ilite” picture tube used in the “QX”’ 
line of receivers. 

You know that plastic surfaces build 
up electro-static charges which attract 
airborne dust particles. Combine this 
with fingerprints, scratches, improper 
polishing — and even the most expen- 
sive surfaces become unattractive. To 
your customers, this is as annoying as 
a set that doesn’t play. 

Here’s the answer to this problem. 
General Electric’s new ANTI-STATIC 
PLASTIC POLISH restores sparkling 
life to all plastic-surface TV, radio and 
stereo sets. 

Just rub it on... let dry... wipe 
off. It cleans as it polishes .. . neu- 
tralizes those dust-gathering electro- 
static charges ... even removes minor 
abrasions and scratches from the TV 
picture screen or plastic cabinet. 

Regular use of G-E ANTI-STATIC 
PLASTIC POLISH keeps plastic sur- 
faces attractively clean and glossy. And 
it’s safe in the home for cleaning glass, 
ceramic tile, chrome, porcelain, and 
enameled surfaces. 

Next time you’re completing a serv- 
ice call, use some new anti-static polish. 
Show your customer how easy it is to 
use and how well it works. 

When you’re through, you’ve left a 
smooth, hard protective coating that 


resists finger marks. And you have a 
happy customer. 

This polish comes in an 8 ounce plastic 
squeeze bottle and has a list price of 
$1.25. Dealer cost is $.75. Ask your G-E 
tube distributor for ETR-3390. If your 
distributor is unable to supply you, use 
the coupon on page 7 and mail to our 
Chicago warehouse. 

Here is an extra profit item that your 
customers will want as soon as they see 
it used. Carry one in your service case 
for cleaning and polishing safety glass 
and plastic cabinets and have a few 
extra available for your customers. 


Use Order Coupon Below 


ORDER COUPON 


General Electric Company 
Department “B” 

3800 N. Milwaukee Ave. 
Chicago 41, [llinois 


Enclosed is money order or check payable to General Electric Company for: 


Quantity 


Price 


nactilice e ETR-1095 Three-ring binder with tabbed dividers and all 


Tele-Clues and Tele-Clue Schematics published to 


Gee ee YS 


SSetp. CACHcscec-ceeee 


tne ETR-2000 Three-ring binder with tabbed dividers for 
Tele-Clues and Tele-Clue Schematics . . . . $2.00 each................ 


_ hae ee ETR-2579 Complete set of Techni-talk back issues 


Vol. 1, No. 1 — Vol. 18, No. 5 (Includes all Tele-Clues 


and Tele-Clue Schematics) 


Sere ETR-3890 Anti-Static Plastic Polish ... . 
oc scuk xia eee ETR-1592 TV Safety-Glass Puller 
Fe eee th ETR-1598 Magnetic Swing-Beam 


Service Light 


DUET sae e sete ts ame ret Mowe el a ea Sn ls Ah a yaaduaeoue ele 


CITY, ZONE NO. AND STATE......_...... 


$3.50 -eachiks es 
$0;75..each::: Ia 
$0.95, each... .ceesheet 
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(Please Print) 
If you are receiving more than one copy of TECHNI-TALK, please cut out 


the order coupon with your address on the other side. Mark “Duplicate” and mail 
to Editor, TECHNI-TALK, General Electric Co., Owensboro, Ky. 


RADIO 
TROUBLESHOOTING MODEL P780 


To assist in troubleshooting the dis- 
tortion problem as well as to provide 
several other servicing aids, we have 
listed below the symptoms, causes, and 
remedies for the most common defects 
found in model P780: 

Symptom: Distortion at normal list- 
ening level (speaker usually suspected). 

Probable Cause: Defective TR7 or 
TR8. 

Remedy: Distortion caused by one of 
the output transistors can be most ac- 
curately ascertained by checking the 
output with the use of an oscilloscope 
and a signal generator in the following 
manner : 

1. Connect the scope across the voice 
coil. 

2. Turn receiver volume to max with 
tuning gang closed. 

3. Feed audio signal from signal gen- 
erator through .05mf condenser to 
any terminal on the tone control 
(R23). 

A, Adjust signal generator for desired 
output. If the following waveform 
appears 


ey 


no distortion is present. 
If one of the following similar wave- 
forms 


shown, distortion is present and 
used by one of the output transis- 


Now to ascertain which output tran- 
sistor is defective, short the base to 
emitter of one transistor. Then, observe 
the scope. If the defective transistor was 
shorted, the following waveform would 
appear: 


¢ ra 4, 
e %. 
_/ \aga : OR 
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The dotted line is the defective tran- 
sistor trace, since a clean undistorted 
line wave does not appear. , 

If the good transistor was shorted, 
the wave form would be as follows: 
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The distorted sine wave indicates that 
the other transistor (solid line) is de- 
fective. 

Replace the defective transistor, then 
recheck the outputs on the scope. 


SYMPTOM — Distortion at high volume setting 
with strong signal 

CAUSE — Leaky TR4 or defective D1 
REMEDY — Replace TR4 and retest; if distor-. 
tion still occurs, replace D1. 


SYMPTOM — Speaker buzz/rattle 
CAUSE — Defective speaker case 
REMEDY — Replace speaker. 


SYMPTOM — Dial Cord Slippage 

CAUSE — Loose dial cord 

REMEDY — P780 ‘'A’’ version; increase tension 
of spring on tuning drum. 

NOTE: Be sure pulleys are not ‘‘frozen.”’ 


G-E MATCHED SERVICE CASES 


PLASTIC 
SERVICE 


CASE 


Built of tough Royalite® plastic. Plenty of 
space to carry tubes and tools. Has egg-crate 
tube holders, separate tool compartment and 
a plastic curtain which holds job tickets, align- 
ment tools, drop cloth, etc. Size 22344" x 815A," 


x TL54, T.M. U.S. Rubber Co. 
ETR-2700 Cost $24.95 
PLASTIC 

TOOL | 

CASE —_ 


Made of high-impact polystyrene and_ prac- 
tically indestructible under normal usage. 
Warp-free. Impervious to grease, oil, salt wa- - 
ter, and even battery acid. Top cover has over- 
lapping edges to shed water. Cantilever trays 
are self-operating. Size 1534” x 8" x 8Y4,", 
ETR-3280° Cost’ $6.95 — 


SPECIAL NOTICE 


TECHNI-TALK will, in the future, be 
available only through authorized Gen- 
eral Electric tube distributors. Most distrib- 
utors make a quantity of each issue avail- 
able in their stores. Some distributors 
maintain a single-copy mail distribution of 
the publication to individual service deal- 
ers. 


Thus we suggest that those readers who 
heretofore have received each copy of 
TECHNI-TALK directly from General Elec- 
tric Co. by mail, contact their authorized 
G-E tube distributor for future copies. We 
still maintain a limited number of back 
copies, of course, and will be glad to send 
needed back issues at five cents per copy 
— while they last — to those who request 
them. 


ROLAND G. KEMPTON, Editor 


Techni-talk on AM, FM, TV Servicing, published 
bi-monthly by ELECTRONIC COMPONENTS DIVI- 
SION, GENERAL ELECTRIC COMPANY, OWENS- 
BORO, KY. In Canada: Canadian General Electric 
Co., Ltd., 189 Dufferin St., Toronto 3, Ontario. 
R. G. Kempton, Editor. Copyright 1962 by General 
Electric Company. 


NOTE: The disclosure of any information herein con- 
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia- 
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 


A Complete Line for Your Hvery Need 


Holds over one hundred and sixty tubes. This 
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ETR-2702 mi ETR-2701 


ETR-2703 
SERVICE MASTER ‘‘240’’ CASE 


Holds over two hundred and forty tubes. 
Carrying a large tube inventory with you 


HOME SERVICE TOOL CASE 3 
Here, you've got the tools at h@nd for al- ~ sR : q 
most any home service job. Case is divided . 


eliminates costly, time-consuming trips back into compartments to provide an ordagly ar-& Y x, 
; 3 
to the shop. Egg-crate separators keep tubes rangement of servic® tools +m - they're easy 
in place. Size 221%” x 8%" x 13H%,". fo see and right at your finger tips. Sepa- - 
ETR-2701 Cost $14.50 rate compartment for VOM. Size Bory, x | oh 
; 6% "x 93/6". oe @ aia ef 

» ETR-2703 Cost hie : ret 

THE SPECIAL ‘‘160”’ <e . A g 


THE GIANT “365” | a 
Combination tube end tool case . . . holds 
365 tubes plus tools to get the job Gone. 


junior-size case can also be utilized as a 
small-parts case. Tubes held in position with 


TECHNI-TALK DISTRIBUTION OFFICE 


egg-crate separators. Size 18” x 83%" x Egg-crate separators keep tubes in position, 7 e ° 
11% ,". Size is 224%" x 105%" x 1513/46". a | ; 
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G-E HORIZONTAL 


PHASE DETECTOR II 


The preceding issue presented 
basic theory of diode operation and 
the development of a voltage suitable 
for application in the horizontal base 
detector circuit. In this issue the 
practical application of this voltage 
will be discussed. 


Practical Application 
First — the phase detector is 
necessitated because it is desired to 
control the horizontal oscillator by 
DC means rather than direct applica- 
tion of syne pulses for the reasons 

given in the previous issue. 
Simply expressed, a sample of the 
receiver-generated horizontal fre- 
quency is compared with the trans- 
mitted syne pulses. As long as they 
are in proper relationship time-wise, 
no correction voltage is generated. It 
is important that the last statement 
be absorbed literally. The basic in- 
tent of any synchronizing circuit is 
not to change the frequency but rath- 
er to bring two things which are al- 
ready on the same frequency into 


step so that each one starts and stops 
at the same time. 

Although, over a limited range, it 
is possible for the synchronizing 
source to pull an oscillator into fre- 
quency, this is not its real purpose. 
Two wheels with equal size holes and 
revolving at the same speed in front 
of a light source will not allow the 
light to pass through unless they are 
in syne — l.e., the holes of each must 
pass the light at the same time. 

It is important, therefore, when 
confronted with a sync problem, to 
always determine first that the local 
oscillator is operating in a free run- 
ning state at the correct frequency. 
Until this is achieved, it cannot rea- 
sonably be expected that the applica- 
tion of syne signals will consistently 
be successful in maintaining the de- 
sired stability. As the procedures 
necessary for establishing these con- 
ditions are already outlined in the 
service notes pertinent to the various 


(Continued on Page 3) 
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_A cartoon-style film which has been 
viewed by hundreds of service dealers 
brought this merit award plaque to 
Thomas S. Knight (left) and Fred J. 
N ataly (center) of the General Elec- 
tric dealer products group. The edu- 
cational film, entitled “A Few Will 
Do,” explains the usage of replace- 
ment electrolytic capacitors in radio 


G-E Receives Award fo 


ee ee 


so 


ees 


r Ed 


ucational Film 


Say yee ee, ee) 


caer see ee ee 


see 


Pieter ate eae 


eee Ss) 


Rae Scg hones cine era te, am ne ee ec 
Ree tM MCR em 

are oe eae eC 

een a re gage se a ely se, 
pag aie take hae cb ee We, ea SAE, 
Gee oe ee a 
Pepa i acs, eae eae eae Red 
Se ag age Rc cagt ns ee RE a U R RRR BM I i ween Ce 


Rieter peas cine aie BT ne ig aan Te Rahs eae al ee a ReaD 


and television maintenance. 

Presenting the plaque for the Na- 
tional Visual Presentation Associa- 
tion is Irvine D. Daniels, general 
manager of the G-E Receiving Tube 
Department, Owensboro, Ky. Other 
awards won for achievements in sci- 
ence and promoting independent ser- 
vice dealers are in background. 


Pittsburgh TV Dealer 
Puts Accent on Value 


Carl Kirschbaum of Pittsburgh, 
Pa., reports that his 14 years experi- 
ence in radio and television service 
shows that it pays to accent value 
— in both high quality parts and 
service. 

Carl became a licensed radio am- 
ateur in 1946, shortly after World 
War II, and holds the call letters 
W300E. He went into radio and 
television service work the following 
year, and started his own business in 
1952. He now has three employees. 

With high interest in his work, he 
likes the tough ones. He feels that 
people appreciate good work and 
quality parts. His feeling that the 
way to build a business is on this 
positive attitude is shown in his com- 
ment as follows: 

“The General Electric Black-Day- 
lite tubes are consistently of high 
quality. I can install them with peace 
of mind, knowing they’ll give my cus- 
tomers complete satisfaction. I could 
save a couple dollars buying a 
cheaper tube, but it’s no saving when 
you lose a customer. I’ve built my 
business on the basis of quality 
work, and the only way to turn out 
first class work is by using quality 
parts on the entire job.” . 


PRINTED WIRING BOARD VIEWER 


Position the component side of the 
printed wiring board over the opening 
(on top of viewer) so that the com- 
ponents can be seen from the wiring- 
foil side. This viewer will aid the Serv- 
ice Technician as follows: 


Cabinet made of 4” plywood. lined with 
aluminum foil. Use 25 wait lamp. 


1. Visual inspection for broken or 


minute cracks in wiring board. 
2. Inspection for unbonded foil (blis- 
ters) caused by excessive soldering 
heat. 
3. Inspection for shorts or causes for 
leakage paths. 
4. A must for circuit tracing. 
5. To determine the exact soldering 
point when unsoldering miniaturized 
components from wiring foil side of 
closely spaced conductor patterns, such 
as found in small transistorized port- 
able radios of the shirt pocket size. 
Carl Magrie 
633 Lillibridge Ave. 
Detroit 14, Mich. 


KEYSTONE EFFECT 


I have seen in some TV receivers 
what the servicemen call Keystoning 
The cause may be slightly different 
from the easily recognized “short” 
usually found in the horizontal wind- 
ing of deflection yokes. This particular 
model had an open winding in the plate 
circuit of the horizontal output trans- 
former. 

Robert W. Amberogio 
Bob’s Radio Service 
196 Lakeview Ave. 
Hamden 14, Conn. 


HV LEAD HOLDER 


One of the problems that confront 
service technicians during alignment 
and other service procedures is what to 
do with the high voltage anode con- 
nector, to prevent shock and spurious 
radiation. 

Most alignment instructions tell us 
to tape the lead away from the chassis. 
I solved this problem by inserting the 
lead into a small glass bottle or jar, 
this will lessen the danger of shock 
and the weight of the bottle or jar will 
hold the lead away too. 

Cleon Mallory 

Service Dept. 

Genes Appliance Center 
26 West Second St. 
Maysville, Ky. 


DIRTY TUNER STRIPS 


If you have experienced dirty and 
corroded tuner strips, as I have, which 
will yield to none of the conventional 
liquid cleaners, I am sure this tip will 
do the job for you. All you need is a 
small rectangular suede brush which 
may be obtained at any shoe repair or 
hardware store. 

First remove drum whenever possible 
for easiest operation. Then lightly 
brush contacts of strip until all dirt 
and corrosion is removed. You will then 
find the contacts gleaming and shining 
like new. If strips must be removed 
separately, take care not to remove 
channel markings when brushing. Fin- 
ally apply vaseline or similar product 
to the contacts to complete the job. 


Robert A. Morgan 

Mr. TV 

5407 West Center Street 
Milwaukee 10, Wisc. 


PORTABLE PROTECTION 


The modern TV Portable poses a 
real problem on the service bench, in- 
asmuch as they have to be turned on 
their sides, back, top, front, etc., to 
work on, and to disassemble and reas- 
semble. Handles, knobs, controls, an- 
tennas, etc., protrude and could’ be 
broken or damaged. Cabinets are also 
susceptible to scratches or marring. 

A good solution is to use a roll of 
paper towels. The roll is several inches 
thick, and when placed under one end, 
raises the cabinet off the bench, pre- 
venting scratches, and_ protecting 
knobs, etc. The roll is soft, will not mar, 
dents easily for irregularities of the 
cabinet, and will not skid. Soiled sheets 
are removed for a clean surface. A roll 
of paper toweling is also handy around 
the shop and service bench for many 
other uses, including cleaning CRT 
screens and safety glass. 


John J. Hancock 
Hancock Television & 
Radio Service 

212 North Eight St. 
Keokuk, Iowa. 


““N” FUSE REMOVAL 


A %” socket wrench fits perfectly 
over the head of the N-Type fuses. In 
many sets these fuses are buried be- 
tween or next to a 5U4 tube or in some 
cramped spot which is hard to get at. 
If you are not careful you can get a 
nasty burn. 

Take the %” wrench press down 
and twist. The fuse will come out ex- 
tremely easy and it will not slip out 
of wrench when removing. If found 
defective you can insert the new fuse 
in wrench with the same ease and 
without danger from burns or shock. 

John J. Daugila 
4 Helen Avenue 
Freehold, N. J. 


Editor’s Note: Some socket wrenches 
may require a piece of tape inside 
socket to prevent fuse from falling 
out. 


KNOB PROTECTION 


Prevent new -plastic knobs from 
cracking during installation, by first 
immersing them in very hot water for 
a bit, to make them pliable. 

H. Josephs 
P.O. Box 22 
Gardenville, Penna. 


TIMESAVER 


An easy and safe way to discharge 
the picture tube is with about 15 to 18 
inches of spark plug wire. Remove 
about %” of the insulation from the 
ends and then coat the ends of the wire 
with solder. 

E.. Jacobosky 
257 So. 8th Ave. 
Highland Park, N. J. 


REPLACE THAT 2 MFD CAPACITOR 


The 2mfd at 850V capacitor located 
on the Video Amplifier board of the 
RCA CTC9, 10 and 11 series color 
receivers has turned out to be quite a 
troublemaker. 

If any one of the above chassis is 
brought into your service shop with 
such symptoms as 4.5 mc trap at in- 
put to video amplifier not effective, 
poor sensitivity, sound bars and 900 
KC beat in picture which alignment 
will not cure, or picture rolls but verti- 
cal syne pulse looks healthly, replace 
the 2mfd at 350V capacitor on the 
Video board with a new 2mfd at 450V 
condenser. 

A very large percentage of color re- 
ceivers with any one of the above 
symptoms have been cured by replacing 
this part. The original part seems to 
check OK on all capacitor testers tried. 

Paul Noel, Jr. 
350 E.. Locust St. * 
York, Penna. 
Editor’s Note: Ask your distributor for 
General Electric Capacitor No. QT1-1. 
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CAR ANTENNA TESTER 


A simple 5 minute check for car 
antenna trouble, for a broken inside 
wire or shorted car antenna. Make a 
compact trial antenna using 5 feet of 


insulated stranded wire, solder one end « 


to the center pin of a phono plug, these 
fit the antenna socket on car radios. 

To check the car radio antenna pull 
out the car radio antenna plug and put 
the phono plug antenna in the socket. 
I have used this pocket size antenna 
for many years both on the bench and 
in the car radio work. 


Stanley Weirczak 
14 River Ave. 
Newton Upper Falls, 
64, Mass. 


NOTE: 


Those desiring to have letters published in 
this column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the unlimited 
right without obligation to publish or otherwise 
use any idea or suggestion sent to this column. 

Caution: The ideas and suggestions expressed 
in this column are those of the individual 
writers. These ideas and suggestions have not 
been tried by the General Electric Company and 
therefore are not endorsed, sponsored or recom- 
mended. 
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G-E HORIZONTAL PHASE DETECTOR II 


(Continued from Page 1) 


receivers, no further mention of this 
will be made. Instead, we will proceed 
with the study of the phase detector. 


Fig. 1. Beginning Circuit 


In the “Designer Series” of Gen- 
eral Electric television receivers, a 
sample of the output of the hori- 
zontal oscillator is used for a re- 
ference voltage. In Fig. 1 is shown 
the beginning of the creation of this 


Fig. 2. Adding a Second Diode 


In Fig. 2 another diode and similar 
load are added. This time, however, 
the second diode is reversed. Now 
each half of the AC wave supplied by 
the generator is rectified resulting in 
a current flow through Rl and R2 as 
shown. This configuration is not 
quite what we want, however. By 
transposing the positions of Y2 and 
R2 (maintaining the diode polarity) 
we arrive at a circuit as shown in 
Fig. 3. 


Fig. 3. Transposed R2 and Y2 


Now we have a circuit with which 
we can work. Notice that the positive 
half cycle pushes current through Y1 
and Rl, while the negative half cycle 
pushes current through Y2 and R2. 
The important point here is to un- 
derstand that the load associated 
with each diode is in series with, not 
in shunt with it. 


A comparison of Fig. 1 in the Vol. 
14, No. 4 issue and Fig. 8 on this 
page should reveal similarities not 
previously noted. Y1 and Y2, being 
normally constructed physically as 
a single component, are shown that 
way m Fig. 1 in the last issue. 
This standard practice has to quite 
a degree obscured the literal inter- 
pretation of the circuit’s exact func- 
tion as illustrated in Fig. 3. By add- 
ing the tie between the two diodes 
and resistors, and capacitors Cl and 
C2, we can complete the circuitry 
necessary for the reference voltage 
portion of the phase detector. This is 
shown in Fig. 4. 


Fig 4. Common Diode Tie 


It is possible to make the tie be- 
tween the elements because they are 
both at positive potential so there 
will be no short circuit as there 
would have been had we tried this 
with the circuit in Fig. 2. 

C1 is required for wave shaping 
(integrating) purposes while C2 is 
needed as a coupling and DC blocking 
medium. 

Both capacitors together also serve 
another function to be discussed 
later. 


Basic Circuit Completed 


The addition of C3 completes the 
basic circuit by providing a means 
of injecting the incoming sync pulses 
to the network. This appears in 
Fig. 5. 


Fig. 5. Complete Basic Circuit 


C3 also serves another function 
not perhaps immediately obvious. 
Prior to its addition, each diode 
passed current during the _ proper 
half cycle, causing a continuous volt- 
age drop across their load resistors. 
C8 changes all that. After some few 
cycles, this capacitor becomes fully 
charged by this current as does a 


filter capacitor. This charge, you 
will note, is positive. Until either the 
reference voltage increases in am- 
pliture or the capacitor is relieved of 
some of its charge neither diode may 
any longer conduct. 

Before examining the effect of in- 
troducing syne pulses, it should pay 
to once more review the action of the 
reference voltage circuit. To do this, 
let us assume that the receiver has 
been turned on but is off channel, 
completely free of any incoming 
signals other than random noise. 

- As the oscillator commences to fur- 

nish this reference voltage, a sample 
is wave shaped by Cl and coupled to 
Y1 and C2. The positive half cycle 
causes Yl to conduct through Rl 
back to the source, thus completing 
the circuit. As this occurs, the volt- 
age drop across R1 also appears 
across C3, which stores some of the 
positive charge. As the negative half 
cycle appears, conduction through 
Y2 does not start until the amplitude 
of the negative swing exceeds the 
positive charge already built up in 
C3. 

When this occurs, of course, Y2 
conducts through R2 and C2 back to 
the source completing the entire op- 
eration. At this time, the positive 
potential across R2 contributes fur- 
ther to the accumulation of positive 
charge stored in C3. Eventually 
(probably some fraction of a second) 
the capacitor becomes fully charged 
so that no further conduction can 
take place except at the extreme 
peaks of the half cycles. The amount 
of discharge would represent the 
leakage across Rl and R2, which as 
far as C3 is concerned are connected 
in parallel. 

In order to understand this last 
statement, we now arrive at the sec- 
ondary purpose of Cl and C2 about 
which we hinted earlier. The actual 
values of Cl is 820 uefd and C2 is 
1000 uefd. In series across the net- 
work they represent 450 vr#fd., which 
as far as the short duration syne 
pulses coupled through C3 are con- 
cerned looks like a short circuit. 


Fig. 6. Apparent Effect of Cl and C2 


Looking at Fig. 6, we can see that 
this AC short circuit in effect has 
taken R2 and Y1 and folded them 
over into the same configuration as 
Y2 and Rl. This association is only 
true as far as the sync pulses are 
concerned. 


(To be continued) 


“TOOL TOTER 


A convenient, lightweight, portable unit de- 
signed for use wherever tools are needed 
and used. 

The pegboard keeps screw drivers, pliers, nut 
drivers and wrenches clearly visible and 
easily removed or replaced. 

High-impact plastic trays hold screws, nuts, 
fuses, tape, capacitors and other small parts 
or tools. 


ETR-2338 Cost $3.50 


just heat solder... 


then unwind wire 


SOLDERING TOOL 


Helps remove ‘‘wrap-around”’ soldered wires. 
(Heat solder first.) 

Convenient size (6” long) and shaped for 
general repair work. 

Orange-color handle makes it easy to locate 
on the bench or in service case. 
Single-ended tool, easier, to hold and use. 


ETR-2377 Cost $0.65 


TUBE PULLER 


SOLDERING GUN OR 
ELECTRIC DRILL HOLDER 


This G@-E Soldering Gun or Electric Drill Hold- 
er prevents burns and damage to instruments, 
wires and service manuals. Holds an electric 
drill in a safe, ready-to-use position. It can 
be easily mounted to any surface with 
clamps and screws supplied with. units. 


ETR-2582 Cost $0.75 


twist around insulation pull off insulation 


WIRE STRIPPER. 


Four cutting edges for most wire sizes. 

Select cutting edges slightly smaller than out- 
side dimension of insulation. 

Press insulated wire fully into cutting chan- 
nel. 

Rotate wire stripper completely around wire 
and pull. 


ETR-2376 COST $0.65 


SOLDERING IRON HOLDER 


Made to mount on bench edge or bench top. 
Will accommodate soldering irons up to 34” 
in diameter. Protects your hands, wires, dia- 
grams, other tools from burns. Cadmium 


aluminum finish resists heat discoloration.. 


Holes in both inside and outside cylinders 
provide maximum air circulation, 


ETR-2790 Cost $1.20 


BENCH MIRROR 


A mirror that saves you 
valuable time because 
it’s designed specifically 


the TV workbench. 


Adjusts quickly to any 
desired height. 


ETR-1275 Cost $3.50 
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SERVICE DROP CLOTH 


A rugged, hard-wearing plastic sheet that 
does: double duty: It protects furniture and 
floor coverings, even against hot solder. It 
serves as a protective cover for radio and 
TV cabinets when moving them to or from 
the home. 


ETR-1021 Cost $1.95 


FUSE AND HEATER CHECKER 


Pocket-size —— yet if will check virtually all 
tubes used in series-string TV sets and radios 
(AC, DC, and portable), including picture 
tubes. Also tests pilot lamps and _ fuses. 
Rugged construction. Battery powered. Ac- 
tual size — 4” x 24%," x 134”. 

ETR-981 Cost $2.95 
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TWIN-X-WRENCH SET 


The two wrenches in this set actually do the 
work of eight hex-head socket wrenches, 
save plenty of space and weight in your re- 
pair kit. They’re designed especially for TV 
and radio service work, where you need to 
get maximum leverage, often in very close 
quarters. 


ETR-752 Cost $3.45 


COMPACTRON SOCKETS 


Two 12-pin sockets for compactron devices 
in each package. New feature — a raised 
“key’’ ridge between pins 1 and 12 to help 
when inserting the compactron in hidden 
locations. The pins are numbered on the bot- 
tom of each socket. 


ETR-2975 Cost $0.39 


specifically engineered and field-tested 
for the TV/radio service dealer 


SERVICE CALL BOARD 


In a single glance, this easy-to-use rolling 
chart tells you where your work stands — 
shows you your work schedule for days or 
weeks in advance — enables .you to sched- 
ule work immediately. Marking pencil and 
complete instructions included. 


ETR-2144 Cost $5.00 


CAPACITOR TAB ADJUSTER 


Simplifies removal and installation of twist- 
prong electrolytic capacitors and also some 
types of variable controls. Hollow tip fits 
perfectly over mounting tabs. With a twist 
you break off old tab ... lock in new. 


ETR-2968 Cost $1.00 


Never be without if on 
your workbench or in 
your service case. It pro- 
tects you against burns, 
cuts and shocks ——- no 
matter how firmly the 
tubes may be wedged in 
their socket. Fits all 
regular glass types, all 
metal tubes, plus seven- 
and nine-pin miniatures. 
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SAFETY GLASS PULLER MAGNETIC 


| 


ETR-1094 Cost $0.35 


It's exactly what you need to remove safety 
glass quickly, easily — and safely! Prevents 
cracking, chipping and other damage while 
you remove the glass. The three-inch suction 
cup holds firmly, is easily removed from the 
glass by unique vacuum release tip. Won't 
leave marks on glass. 


ETR-1592 Cost $0.95 


PICTURE TUBE PILLOW | Fs 
© 


This 1%” thick foam-plastic cushion provid 
the surest possible protection against scratch- 
es on the tube face and edges. Order at 
least one for every technician in your shop. 
Never lay a picture tube on anything else. 


ETR-1469 Cost $0.75 
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@...0: CONTROL EXTENSION 


Permits quick, sure adjustment of TV con- 
trols without removing back of set. One end 
tapered to fit snugly over knurled control 
shafts. Pin in other end fits slotted shafts 
and, unlike screwdrivers, cannot slip off. 


ETR-2089 | Cost $0.60 


MULTI-TUBE PIN STRAIGHTENER 


Straightens pins in a jiffy. Helps to elimi- 
nate tube damage caused by bent pins. New 
small size just right to slip into trouser or 
shirt pocket. Red-orange color makes it easy 
to find. 


ETR-3200 Cost $0.60 


SWING-BEAM SERVICE LIGHT 


This TV Service Light has a magnet that holds 
it firmly to the chassis, leaving both hands 
free for work. The front of the lamp swings 
out to any desired angle, allowing you to 
aim the beam exactly where you need it. 


ETR-1593 Cost $2.25 


SERVICE NOTES 


RECENT G-E IMPROVEMENT MEANS 


No More Loose Top Caps on 6DQ6B © 


1963 SUBSCRIPTION PLANS - TELEVISION 


@ 
| PLAN E $8.00 PLAN F $13.00 


FACTORY SERVICE MANUAL COVERAGE for Recommended for 
NEW Subscribers 
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It has always been embarrassing 

to have a top cap loosen or fall off an 

otherwise perfectly good tube. Gen- 

eral Electric has been working on this’ Fig. 1. Top view of 
problem for several years. Various ‘eldered top cap, left, 
improvements have been tried in- nd the new General 
cluding high temperature solder but oe a 
without complete success. The only "2" 

answer seemed to be a welded top 


cap. 2 :  . | OT ee i i - 
Dp . | ou sie Ai je YOU WILL RECEIVE... 2. Plus all TV Service Manual infor 
: . . a , @ oe oRMA cot : OL : 


: e Color and Monochrome TV © Console Phonographs 
! e AM-FM Tuners ° Record Changers e FM Stereo Adaptor YOU WILL RECEIVE... 
e Home Music Distribution System 1. Includes Plan E for 1963. 


After many months spent in de- mation furnished an ieoe 
signing and developing special weld- ; 
ing equipment and a new top cap all 
production of 6DQ6B tubes now fea- 


-to- i isti 
¢ Up-to-date Parts Price Listings 3. Plus all console phonograph, tuner 


ture the welded top cap. A top view e ‘ServiceTalk’’ & record changer coverage for 
of the new welded top cap is shown © “Techni-Talk’” 1962. 

at the right of Fig. 1 and the old 

soldered type at the left. Fig. 2 is a e “Audio Notes”’ 4. Plus G.E.-TV vinyl covered binder. 


side view in the same relative posi- 
tions. 

This new G-E development should _ Fig. 2. The difference in 
eliminate all of the service problems ‘he cap design can be 


e Alignment Chart and Waveforms Your early subscription to “PLAN 


@ Replacement Parts List E OR F’ will assure you of receiving 


: . seen in this side view = ° ° 
quent ae melee crystallizing  ¢, Bik eal adit oa sete © Schematic Diagrams wae ak of ars eh 
ae ; rast hown in Fig. 1. ata now being prepared for pub- 
While it may appear that this is a : © Circuit Board Layouts eee ae . oo 
relatively simple improvement which Yy lication in General Electric Television 
could have been made long ago, as in e Exploded Views Service Manuals for 1963. 
the case of many other significant ¢ ue 
technological contributions, the so- 
lution to this problem is apparent | 
only when viewed in hindsight. The | Use Order Coupon Below 
successful solution of this problem | : | peng cy a el el ie aan aT oH 
has practically eliminated all com- NEW GENERAL ELECTRIC ; KI : ORDER COUPON 
Eee Eee: Perrone veep TUBES AND COMPACTRONS | GN DT * General Electric Company 
bi ahd: rewohibe dale the 6DQ6B fea- LISTED BY. RECEIVER  Wihe Department “B” 
tures the welded top cap. It is ex- ” SN ee 
pected that this improvement will Here is a list of NEW General ceivers by having at least one of a 
soon be added to the other horizontal Electric receiving tubes and compac- each type on hand. They are now Enclosed is money order or check payable to General Electric Company for: 
pol a, . trons and the manufacturers using available from your General Electric | Quantity Price 
eneral Electric tubes are con- these types in their receivers. Be tube distributor. ; 65 
stantly being improved. This latest ready to service the new model re- ee” aaa ee ee Wrench-Set . . .:.. » §$ 845°. ......,......-.. ETR-2377 Soldering T00l ss 2 sae 
improvement is another indication ssc ssn ances nemme sun snumemummmmm ee ETR-981 Fuse and Heater Checker . 20.0 2.950 creseesseeseese- ETR-2582 olden ca = 
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Audio Det. and Output | 4 ee ene ETR-1469 Picture Tube Pillow . ..... “75 ETR-2703 H S i Tool Case 11.95 
 - RI eh candeetadaty : rvice loo ~~ ae , 
eee ETR-1592 Safety Glass Puller . . . . .- ayes ee ee rahe 
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“There is nothing wrong wih 
the set. I qust had to have a sit- 
ter for a couple of hours.” 
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